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(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a sound insulating laminated 
material having excellent sound insulating property in a low frequency 
region and usefril for an automotive, etc., by containing respectively 
specific high-density nonwoven fabric layer and low-density one and 
having a prescribed air permeable amount. 

SOLUTION: This sound insulating laminated material contains a high- 
density nonwoven fabric layer 4 and a low-density nonwoven fabric 

layer 3, respectively composed of thermoplastic synthetic fibers having - 

20-200 ^m fiber diameter and 30-100 mm fiber length. The high- f 

density layer 4 is composed of <80 wt.% of high-softening point fibers ', ( 

(A) and >20 wt.% of low-softening point fibers (B) having a softening V..- 
point >20° C lower than a softening point of the fiber A and has 0.1- " ' 

1.0 kg/cm2 surface density, 1-10 mm thickness and 1,200-3,700 
cc/cm2.min air permeability under 0.01 kg/cm2 air pressure. The low- 
density layer 3 is composed of 70-90 wt.% of high- softening point 
fibers (C) and 10-30 wt.% of low-softening point fibers (B') having a 
softening point >20° C lower than a softening point of the fiber C and 
has 0.4-2.0 kg/cm2 surface density, 15-50 mm thickness and 1,500- 
4,000 cc/cm2.min air permeability under 0.01 kg/cm2 air pressure, 

and a diff-erence of air permeability between the two layers 3 and 4 under 0.01 kg/cm2 air pressure is 300 
^,o00 cc.cm2.min. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the layered product which comes to contain the high density nonwoven fabric layer (1) and low 
consistency nonwoven fabric layer (2) which consisted of 20-200 micrometers of diameters of fiber with the 
thermoplastic synthetic fiber with a fiber length of 30-lOOmm, respectively. A high density nonwoven fabric 
layer (1) At most 80 % of the weight (fiber A) of high softening temperature fiber, It consists of at least 20 % of 
the weight (fiber B) of low softening temperature fiber which has softening temperature lower at least 20 
degrees C than the softening temperature of this fiber A. 0.1-1.0kg/cm2 It has surface density and the 
thickness of 1-lOmm. And pneumatic pressure of 0.01kg/cm2 The quantity of airflow which can be set is 1200 

- 3700 cc/cm2 and min. a low consistency nonwoven fabric layer (2) 70 - 90 % of the weight (fiber C) of high 
softening temperature fiber, It consists of 10 - 30 % of the weight (fiber B') of low softening temperature fiber 
which has softening temperature lower at least 20 degrees C than the softening temperature of this fiber C. 
0.4-2. 0kg/cm2 It has surface density and the thickness of 15-50mm. And pneumatic pressure of 0.01kg/cm2 
The quantity of airflow which can be set is 1500 - 4000 cc/cm2 and min., and it is the above-mentioned two- 
layer pneumatic pressure of 0.01kg/cm2. Layered product for noise insulation characterized by the diff'erences 
of the quantity of airflow which can be set being 300-2800cc[/cm ] 2 and min. 

[Claim 2] the surface density of the whole layered product ~ 0.5-3. Okg/cm2 it is ~ layered product for noise 
insulation according to claim 1 characterized by thickness being 16-60mm. 

[Claim 3] The fiber A of the above-mentioned high density nonwoven fabric layer (1) and the fiber C of the 
above-mentioned low consistency nonwoven fabric layer (2) are a layered product for noise insulation according 
to claim 1 or 2 characterized by using polyester as a principal component. 

[Claim 4] The above-mentioned fiber B and fiber B' are a layered product for noise insulation according to 
claim 3 characterized by being the conjugate fiber which compounded the low softening temperature component 
which consists of a high softening temperature component which uses polyester as a principal component, and 
KOPORIESUERU so that this low softening temperature component might be exposed to a fiber ft-ont face. 
[Claim 5] It comes to contain the high density nonwoven fabric layer (1) and low consistency nonwoven fabric 
layer (2) which consisted of 20-200 micrometers of diameters of fiber with the thermoplastic synthetic fiber with 
a fiber length of 30-lOOmm, respectively. A high density nonwoven fabric layer (1) At most 80 % of the weight 
(fiber A) of high softening temperature fiber, It consists of at least 20 % of the weight (fiber B) of low softening 
temperature fiber which has softening temperature lower at least 20 degrees C than the softening temperature 
of this fiber A. 0.1-1.0kg/cm2 It has surface density and the thickness of 1-lOmm. And pneumatic pressure of 
0.01kg/cm2 The quantity of airflow which can be set is 1200 - 3700 cc/cm2 and min. a low consistency 
nonwoven fabric layer (2) 70 - 90 % of the weight (fiber C) of high softening temperature fiber. It consists of 10 

- 30 % of the weight (fiber B') of low softening temperature fiber which has softening temperature lower at least 
20 degrees C than the softening temperature of this fiber C. 0.4-2. Okg/cm2 It has surface density and the 
thickness of 15-50mm. And pneumatic pressure of 0.01kg/cm2 The quantity of airflow which can be set is 1500 

- 4000 cc/cm2 and min. The above-mentioned two-layer pneumatic pressure of 0.01kg/cm2 The layered 
product for noise insulation whose differences of the quantity of airflow which can be set are 300 - 2800 cc/cm2 
and min. It is formed by the high density nonwoven fabric layer (1) and this external septum by installing in an 
external septum so that the above-mentioned low consistency nonwoven fabric layer (2) may intervene between 
an external septum and the above-mentioned high density nonwoven fabric layer (1). The double wall sound- 
insulating-construction object characterized by coming to be set as the ft^equency of the range whose primary 
resonance fi-equency is 50-300Hz. 

[Claim 6] . the surface density of said whole layered product for noise insulation — 0.5-3.0kg/cm2 it is — 
double wall sound-insulating-construction object according to claim 5 characterized by thickness being 16- 
60mm. 



[Glaim 7} The fiber A of said high density nonwoven fabric layer (1) and the fiber C of the above-mentioned low 
consistency nonwoven fabric layer (2) are a double wall sound-insulating-construction object according to claim 
5 or 6 characterized by using polyester as a principal component. 

[Claim 8] Said fiber B and fiber B' are the double wall sound-insulating-construction object of claim 5-7 
characterized by being the conjugate fiber which compounded the low softening temperature component which 
consists of a high softening temperature component which uses polyester as a principal component, and copoly 
ester so that this low softening temperature component might be exposed to a fiber front face given in any 1 
term. 

[Claim 9] The double wall sound-insulating-construction object of claims 5^8 characterized by showing the 
sound transmission loss (TL) which improved by ]~3dB by the frequency average in a 300Hz - IkHz frequency 
domain to the noise insulation level of the mass law of the sound transmission loss (TL) determined with the 
mass of the whole layered product for noise insulation given in any 1 term. 

[Claim 10] The double wall sound-insulating-construction object of claim 5-9 characterized by being applied as 
a floor insulator for automobiles where said external septum is the floor panel of an automobile, the above- 
mentioned double wall sound-insulating-construction object was formed in the vehicle interior-of-a-room side 
and a carpet is installed on the above-mentioned layered product given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sound-insulating-construction object of the double-wall 
type installed in order to prevent the incidence of the vibration and/or the noise from the outside, and is 
suitable for the floor insulator carpet installed in order to prevent and intercept the incidence of the vibration 
and the noise from the floor steel plate of an automobile etc. especially. Moreover, the layered product for 
noise insulation of this invention controls especially permeability in order to raise the noise insulation engine 
performance in a low frequency field. 
[O002] 

[Description of the Prior Art] Generally, as shown in drawing 1 , the layered product 2 for noise insulation is 
located in the vehicle interior-of-a-room side of the floor panel 1 which divides a vehicle room with the 
exterior, and the floor insulator for automobiles has the duty which prevents transfer of the noise to the empty 
vehicle interior of a room outside a vehicle. The conventional layered product 2 for noise insulation consists of 
layered products of the high density layer 4 formed with the ingredient without the permeability of the low 
consistency layer 3 which consists of porosity base materials, such as felt, polyurethane foam, and a nonwoven 
fabric, like illustration, the EVA material sheet which mixed the filler, a polyethylene sheet, etc. And by making 
with the double wall sound-insulating-construction object which made the low consistency layer 3 intervene 
between the floor panel I and the high density layer 4, while absorbing the noise from the outside of a vehicle 
by the above-mentioned low consistency layer 3, it is constituted so that it may combine with the above- 
mentioned effect of intercepting noise and the good sound isolation engine performance may be demonstrated 5 
IS carpet epidermis. 
[0003] 

[Problem(s) to be Solved by the Invention] In the double wall sound insulating construction object of such a 
conventional floor insulator, although it excel in the noise insulation engine performance in a RF region since 
the high density layer 4 do not have permeability, a predominance over the noise insulation level of the mass 
law of the sound transmission loss (TL) which the degradation near the resonance point be see and be 
determine with the mass of the whole layered product be small in the low frequency region used as the noise 
insulation engine performance overlay important point of the floor components for automobiles. 
[0004] This invention aims at offering the layered product for noise insulation which raised the noise insulation 
engine performance in a low frequency region by raising the engine performance near the resonance point by 
controlling permeability m the layered product for noise insulation which has the permeability which was made 
m view of such a situation and consists of a Plastic solid 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose is a layered product which comes to contain the 
high density nonwoven fabric layer (1) and low consistency nonwoven fabric layer (2) which consisted of 20-200 
micrometers of diameters of fiber with the thermoplastic synthetic fiber with a fiber length of 30-lOOmm 
respectively. A high density nonwoven fabric layer (1) At most 80 % of the weight (fiber A) of high softening 
temperature fiber. It consists of at least 20 % of the weight (fiber B) of low softening temperature fiber which has 
softening temperature lower at least 20 degrees C than the softening temperature of this fiber A 0 1- 
1.0kg/cm2 It has surface density (eyes) and the thickness of 1-lOmm. And pneumatic pressure of 0.01kg/cm2 
The quantity of airflow which can be set is 1200 - 3700 cc/cm2 and min. a low consistency nonwoven fabric 
layer (2 70 - 90 % of the weight (fiber C) of high softening temperature fiber, It consists of 10 - 30 % of the 
weight (fiber B ) of low softening temperature fiber which has softening temperature lower at least 20 degrees C 
than the softemng temperature of this fiber C. 0.4-2.0kg/cm2 It has surface density and the thickness of 15- 



.^Ojnm. ^nd pneumatic pressure of 0.0]kg/cm2 The quantity of airflow which can be set is 1500 - 4000 cc/cm2 
and mm. The above-mentioned two-layer pneumatic pressure of 0.0]kg/cm2 it is attained by the layered 

^nn'^ooo!?" '"^"'^^'O" Characterized by the differences of the quantity of airflow which can be set being 
.300-2800cc[/cm J 2 and min. 
[0006] 

[Embodiment of the Invention] In order to install the layered product for noise insulation of this invention in the 
vehicle jnterior-of-a-room side of an external septum, for example, the floor panel of an automobile, and to 
raise the noise insulation engine performance, as for a high density nonwoven fabric layer, it is effective for the 
1st to control and reduce the quantity of airflow at an initial complement. Although it depends for the quantity 
of airflow of a nonwoven fabric layer on a factor with various consistencies of the layer determined with the 
surface density and thickness, diameters of fiber of configuration fiber, fiber cross-section configurations etc 
It is very efTective in the fall of permeability to make small the pitch diameter of the fiber which constitutes to ' 
increase surface density and a nonwoven fabric especially. However, depending on the increment in a mere 
consistency leads to the whole increment in weight, and it not only becomes unsuitable for carrying in a car 
but has the disadvantage to which the cost of materials also becomes high. 

[0007] It is needed that an external septum and a high density nonwoven fabric layer make a double wall sound- 
msulating-construction object form in the 2nd through a low consistency nonwoven fabric layer. Formation of a 
double wall sound-insulating-construction object already knows that the effectiveness of the improvement in 
tfie noise insulation engine performance will increase. However, also in such a double wall sound-insulating- 
construction object, in order to raise the noise insulation engine performance fijrther. avoiding disadvantage 
such as an above-mentioned increment in weight, it is desirable to control physical properties such as 
permeability and rigidity, by actuation of fiber combination, surface density, thickness, etc. suitably Therefore 
as for the layered product for noise insulation of this invention, it is ideal to control selection of the structure ' 
of the above-mentioned configuration fiber, combination, surface density, and thickness for the quantity of 
airflow of a high density nonwoven fabric layer in the range suitable as a subject so that the double wall sound 
insulating construction object in which the noise insulation engine performance which was excellent between 
external septa is show can be form. 

[0008] The ventilation resistance which serves as [ 3rd ] an index of permeability changes depending on the 
diameter of fiber, surface density, and thickness. 

[0009] The noise insulation engine performance improves, so that transmissibility of vibration is reduced [ 4th ] 
Here, transmissibility of vibration is greatly dependent on the dynamic load rate of the body therefore 
reduction of a dynamic load rate is needed for improvement in the noise insulation engine performance A load 
rate changes depending on the diameter of fiber. <BR> [0010] To it. the noise insulation engine performance 
improves, so that the acoustic absorptivity of a low consistency nonwoven fabric layer is high to the 5th 
Although It depends for an acoustic absorptivity on a factor with various consistencies of the layer determined 
with the surface density and thickness of a nonwoven fabric layer, diameters of fiber of configuration fiber fiber 
cross-section configurations, etc., it is very effective in improvement in an acoustic absorptivity to make small 
the pitch diameter of the fiber which constitutes to increase surface density and a nonwoven fabric especially 
However, depending on the increment in a mere consistency leads to the whole increment in weight, and it not 
only becomes unsuitable for carrying in a car. but has the disadvantage to which the cost of materials also 
becomes high. 

[0011] Moreover, by installing so that the noise insulation laminating structure may be inserted into a low 
consistency nonwoven fabric layer between an external septum and a high density nonwoven fabric layer, this 
invention forms a double wall sound-insulating-construction object by the high density nonwoven fabric layer 
^ui .u ^""l^? '"^'''"^ '"eso"3"ce point shift to a low ft-equency side more at arbitration, can 

shifl the whole noise insulation performance curve to a frequency to a low ft-equency side, and can aim at 
improvement m the engine perf-ormance. That is, it is characterized by it being possible to set primary 
resonance ft-equency as the ft-equency of 50-300Hz arbitration by operating fiber combination, the thickness, 
the consistency, the dynamic load rate, and quantity of airflow of a low consistency nonwoven fabric layer in 
fiber combination of a high density nonwoven fabric layer, a consistency, quantity of airflow, rigidity, an elastic 
modulus, tensile strength and spring hardness, and a list. 

[0012] In order to raise the noise insulation engine performance, it is necessary to make a double wall noise 
insulation layered product form by the external septum using the noise insulation layered product concerned 
However, resonance phenomena occur on a certain fi-equency on a noise insulation performance curve as a ' 
property when a double wall sound-insulating-construction object is formed. If this resonance point is made to 
shifl to a low fi-equency side more at this time, the whole noise insulation performance curve to a fi-equency 



.shifts tp.a low frequency side, and improvement in the engine performance can be aimed at. This invention can 
set the resonance point as arbitration, and can attain the target of the improvement in the noise insulation 
engine performance by it. 

[0013] Generally the primary resonance frequency (f) of the double wall sound-insulating-construction object 
between which the low consistency nonwoven fabric layer was made to be placed as an interiayer is 
approximated by following the (1) formula. 
[0014] 

I(ml+m2) /ml and m2} and M/2pi and [E/d] 1 / 2 ~ (1) here ~ ml and m2 each of an external septum and a 
high density nonwoven fabric layer - the Young's modulus of a low consistency nonwoven fabric layer and d of 
surface density and E are the thickness of a low consistency nonwoven fabric layer, and Young's modulus is 
computed from an elastic modulus etc. 

[O015] However, since the double wall sound-insulating-construction object constituted by this invention does 
not form the perfect double wall, primary resonance frequency cannot be determined only by (1) formula Then 
the method of operating fiber combination of a high density nonwoven fabric layer and a consistency within the' 
limits of the above setting it especially as low frequency, controlling quantity of airflow, and operating rigidity 
an elastic modulus, tensile strength, and spring hardness, and operating fiber combination of a low consistency 
nonwoven fabric layer and a consistency, making thickness increase, controlling quantity of airflow, and 
reducing a dynamic load rate as a concrete means to set the resonance point as arbitration, is effective 
Especially limitation is not carried out although a still more precise resonance point setup is attained by 
performing these [ all ] to coincidence. 

[0016] As for the noise insulation layered product of this invention, it is desirable to set primary resonance 
frequency as the frequency of 50-300Hz. If the resonance point is set as the frequency of 300Hz ** the noise 
insulation engine perf-ormance falls in a low frequency region IkHz or less, and the purpose cannot be attained 
Since the effect of increased density becomes large in the above-mentioned actuation for especially setting the 
resonance point as less than 50Hz, and it leads to the increment in weight, it is not desirable. 
10017J Subsequently, the noise insulation engine-performance comparison with a mass law is explained In the 
double wall sound-insulating-construction object using the sound-insulating-construction object of this 
invention, sound transmission loss of this double wall sound-insulating-construction object improves by l-3dB 
by the frequency average in a 300Hz - IkHz frequency domain to the noise insulation level of the mass law of 
fnmoT^^ ^'"^"smission loss (TL) determined with the mass of the whole noise insulation layered product 
L0018J The mass of the whole noise insulation layered product which constitutes a sound-insulating- 
construction object is one of the factors which opts for the noise insulation engine performance. As for a mass 
law, the noise insulation engine performance for every frequency is determined by the mass of this noise 
insulation layered product. However, although it will be less than a mass law as mentioned above in a resonance 
region if a noise insulation layered product forms a double wall sound-insulating-construction object with an 
external septum, in the other field, the noise insulation engine performance exceeding a mass law can be 
obtained. Then, a double wall sound-insulating-construction object is formed, and it becomes possible to raise 
the noise insulation engine performance by operating the resonance point as mentioned above in the frequency 
domain of arbitration. The noise insulation layered product of this invention becomes possible [ exceeding 1- 
3dB of noise insulation level of the mass law of sound transmission loss (TL) in a 300Hz - IkHz frequency 
domain by using the above means ]. 

[0019] From the above viewpoint, the surface density of the whole layered product is 0.5 - 3.0 kg/m2 first It is 
desirable that it is the range. Although it is so good that the surface density of a layered product is high when 
secunng the noise insulation engine performance, it is 3.0 kg/m2. If it exceeds, on real use. it is too heavy and 
is not desirable. Moreover, surface density is 0.5 kg/m2. In the following, since the purpose achievement of the 
improvement in the noise insulation engine performance of the absorption-of-sound engine performance etc. 
becomes difficult, it is not desirable. 

[0020] As for the thickness of the whole layered product, it is desirable that it is the range of 16-60mm By the 
thickness of less than 16mm, quantity of airflow becomes [ too little ] with the surface density of the above- 
mentioned range, especially it is difficult to get in sufficient noise insulation engine performance in near the 
resonance point in a low frequency field. Moreover, although thickness is so good for it that it is large to 
improvement in the absorption-of-sound engine performance, if it exceeds 60mm, when actually using it, it is 
not desirable from viewpoints, such as tooth-space reservation. 

[0021] In order to give sufficient noise insulation engine performance for a layered product, it requires securing 
required ventilation resistance, when a high density nonwoven fabric layer forms an external septum and a 
double wall sound-insulating-construction object, and controlling a low consistency nonwoven fabric layer to 



y^ntilation resistance required for the improvement in an acoustic absorptivity, and reduction of a load rate. 
For that purpose, it is the pneumatic pressure of 0.0]kg/cm2 about the quantity-of-airflow difference of a high 
density nonwoven fabric layer and a low consistency nonwoven fabric layer. It must set and must consider as 
within the limits of 300 - 2800 cc/cm2 and min. A quantity-of-airflow difference becomes the same 
substantially with the monolayer structure, and stops forming a double wall sound-insulating-construction 
object by under 300 cc/cm2 and min. If a quantity-of-airflow difference exceeds 2800 cc/cm2 and min., the 
noise insulation performance objective of a low consistency nonwoven fabric layer will not be reached. 
[0022] Quantity of airflow changes depending on the diameter of fiber of configuration fiber, the surface density 
of a layered product, and thickness. Ventilation resistance increases and quantity of airflow falls, so that the 
fiber surface area in a nonwoven fabric is so large that [ that is, ] the diameter of fiber is small. However, since 
the fiber of a thin denier is expensive, and a carding property is inferior, the number of fiber increases relatively 
the top where formation of a nonwoven fabric is difficult, and under fixed surface density and a mechanical 
strength increases, the target of the noise insulation engine performance in a low fi-equency region cannot be 
attained. Especially, since thin denier fiber of less than 20 micrometers of diameters of fiber is [ that adequate 
supply cannot be technically mixed with other fiber easily with the increment in cost difficultly since 
manufacture is difficult ] difficult to get in a uniform nonwoven fabric, it is not desirable ft-om both sides of 
economical efficiency and a moldabiJity. On the other hand, if the diameter of fiber exceeds 200 micrometers 
sufficient ventilation resistance will not be obtained but it will be hard to expect improvement in the noise 
insulation engine performance. 

[0023] When controlling the quantity of airflow of a nonwoven fabric, it requires that the fiber length of 
configuration fiber is 30-lOOmm fi-om viewpoints, such as effect on fiber surface area, and workability at the 
time of nonwoven fabric manufacture of a carding property etc., improvement in a mechanical strength of a 
nonwoven fabric. If fiber length is inferior to the workability at the time of nonwoven fabric manufacture in less 
than 30mm and it exceeds 100mm. it will become difficult to distribute homogeneity and it will be hard coming 
to form the nonwoven fabric layer of good and uniform quality into a nonwoven fabric. 

[0024] As a thermoplastic synthetic fiber, polyester is suitable fi-om points, such as distributivity, a mechanical 
strength, and rigidity, and cost performance's is expensive. However, semisynthesis polymers, such as fiber 
formation nature composition polymers, such as polyolefine systems, such as polyvinyl systems, such as 
polyamide systems, such as nylon, and a polyacrylonitrile, and polyethylene, and polypropylene, or cellulose 
acetate, are also usable, and what has almost equivalent ventilation resistance is obtained by manufacturing and 
nonwoven-fabnc-izing the fiber of the above-mentioned diameter of fiber. 

[0025] Then, a high density nonwoven fabric layer is explained. A high density nonwoven fabric layer consists of 
on-oS ° ^^'^^^ softening temperature fiber (it is also called Fiber B or following binder fiber) of 

^0 micrometers of diameters of fiber which have softening temperature desirable and lower at least 20 
degrees C than at most 80% of the weight of high softening temperature fiber (fiber A) of 25-200 micrometers of 
diameters of fiber, and the softening temperature of Fiber A which consists of a fiber formation nature linear 
polymer. As for the diameter of high softening temperature fiber, it is especially desirable that it is 25 
micrometers or more here. It is because it is difficult for it to become difficult [ fiber thinner than this ] to 
operate [ of a join ] it. and to operate a mechanical strength. Moreover, the diameter of fiber must be 200 
micrometers or less. Fiber thicker than this becomes unsuitable obtaining required ventilation resistance 
Moreover, it becomes impossible for it to be difficult to control the thickness of acoustic material, when high 
softening temperature fiber A exceeds 80 % of the weight, and to secure sufficient consistency, and the purpose 
cannot be attained. 

[0026] As for high softening temperature fiber A, it is desirable that it is a substantial homopolymer. and it 
consists of high-melting polyester which uses polyethylene terephthalate as a principal component typically 
Circular or any [ being un-circular (anomaly) ] is sufficient as the cross-section configuration of fiber A 
modified cross section fiber contributes to increase of ventilation resistance ftirther. 

0027] Low softening temperature fiber B is 20-200 micrometers of diameters of fiber, and fiber with a fiber 
length of 30-lOOmm and ft-om high softening temperature fiber A, at least 20 degrees C. softening temperature 
IS low fiber and blends it at 20 - 100% of the weight of a rate into a high density nonwoven fabric layer Low 
softening temperature fiber B is softened by heat-treatment as binder fiber, an adhesive property is discovered 
to Fiber A, when Fiber A and the affinitive polymer A. for example, fiber, are gay polyester system polymer 
fiber, binder fiber also denaturalizes other dibasic-acid components and/or glycol components copolymerization 
or by blending as a polyester system, and the low softening temperature fiber which consists of the copolymer 
or blend polymer to which softening temperature was reduced is used suitably. Furthermore, it is the sheath- 
core mold or side-by-side mold conjugate fiber which carried out conjugate to the homopolymer component of 



high softening temperature preferably so that a part of such copolymer or blend polymer component [ at least ] 
might be exposed to a fiber front face. While, as for this conjugate fiber, a low softening temperature 
component manages an adhesion function, a high softening temperature component is not softened or flised but 

achieves a support ftinction. 

[0028] If the loadings of low softening temperature fiber B become less than 20 % of the weight on the weight 
cnter^ of a high density nonwoven fabric layer, similarly reduction in a join cannot give sufficient moldabilily 
for a high density nonwoven fabric layer. Combination of low softening temperature fiber B means that it is the 
need somewhat to blend the fiber which can give a moldability into a high density nonwoven fabric layer The 
no.se insulation layered product concerned requires that the adhesion to the part where noise insulation is 
demanded should be a big factor to the improvement in the engine performance, and it should fabricate a 
nonwoven fabric so that various field configurations may be followed. Although flattery nature improves by using 
the above-mentioned staple fiber, in order to maintain the configuration, combination of binder fiber is needed 
bince binder fiber softens where Fiber A is restrained in the configuration of a mold at the time of hot forming ' 
and hber pastes up, it becomes maintainable [ a fine field configuration ]. 

[0029] Also at this time, the binder fiber B of it being 20 micrometers or more is desirable. It is not general 
and the thing of less than 20 micrometers of diameters of fiber serves as cost quantity, and is not desirable from 
both sides of economical efficiency and a moldability. Moreover, when than this, and setting (eternal crushing 
deformation) arises for binder fiber itself at the time of hot forming and Fiber A is mixed, it becomes difficult to 
obtain a uniform nonwoven fabric. Moreover, as for binder fiber, it is desirable that it is 200 micrometers or 
less. If the thick fiber beyond this is used, in order that the number of fiber may decrease remarkably relatively 
It is because the join between configuration fiber decreases, configuration stability and a moldability fall and ' 
configuration maintenance becomes difficult. 

[0030] If the diff-erence of the softening temperature of high softening temperature fiber A and low softening 
empera ure fiber B becomes less than 20 degrees C. the temperature management which softens low softening 
temperature fiber 8 and makes an adhesive property discover where it controlled the reinforcement of high 
softening temperature fiber A and a rigid fall and the configuration of a high density nonwoven fabric layer is 
Tl T\ T ^^'^ ^■'"'^"'t, and the danger of producing softening of the 

whole high density nonwoven fabric layer will increase, in order [ namely. ] to heat and carry out press forming 
and to make a product, maintaining the configuration of a nonwoven fabric - the minimum -- it is a diff-grence 

fjkfrT^ T.'^'T"" '■"'"''"^ ^' '"^ ^'■'^^'■""^^ Of softening temperature becomes small 

rono, i c u ' the whole nonwoven fabric will arise at the time of hot forming 

L0031J Subsequently, the surf^ace density of the high density nonwoven fabric layer taken for a high density 
nonwoven fabric layer to form a double wall sound-insulating-constnaction object, and to secure the noise 
insulation engine peribmiance with an external septum is 0.1 kg/m2 at least. However. ** et al. and surface 

inTremenTin wett""?^^^ 'V'".""' '^''l?^'' '^^"^ viewpoints, such as an ingredient cost rise and an 

increment in weight. The thickness with the suitable high density nonwoven fabric layer which has surf^ace 
noS ?h\^b°v^-'".«"tio"ed range is in the range of 1-lOmm. Shaping is difficult, and even if shaping is 
possible, the high density nonwoven fabric layer which has the above-mentioned surf^ace density by the 
thickness of less than 1mm has the too large ventilation resistance of a Plastic solid, and since the noise 
10.;;^"°" T^'"^ peri-ormance falls on the contrary, it will not be desirable. On the other hand, when it exceeds 
lOmni. in above-mentioned surface density within the limits, it is difficult to get in sufficient ventilation 
resistance for demonstrating the noise insulation engine performance 

[0032] It IS not only important for it to be able to fabricate in the condition of having followed and stuck to the 
concave convex configuration in respect of application, but the layered product for noise insulation of this 
nven lon makes the big factor for the improvement in the noise insulation engine perf-ormance, when using it, 

S'l.vVrrP h°"Tr' °f ^" automobile. Since the sound-insulating-construction 

object which made F>ber A the frame limited the surface density and thickness as mentioned above and the 
staple fiber was used it follows well in the configuration of a mold, but if hot forming is carried out at the 
and''hTnr?r'"'"-n 7'"^ temperature of Fiber A and binder fiber by the condition, it will soften, 

t hp f ^"'"°";!:"*^ ^" P'-oPerty, will join the intersection between fiber, and will stabilize 

the gestalt of a nonwoven fabric. 

fihpfilfi^ ^'^r ^^"^'7 "°7°^en fabric layer by which was formed of the above-mentioned fiber kind and the 
aTrrorlvh'^' n"K . fo^'ng was carried out is the pneumatic pressure of 0.01kg/cm2. The quantity of 
rnno i c ^^"^^^ ''^"^^ 1200-3700cc[/cm ] 2 and min. 

L0034 Subsequently a low consistency nonwoven fabric layer is explained. In order to raise ftjrther the noise 
insulation engine performance of the layered product for noise insulation of this invention, control of the 



permeability of a low consistency nonwoven fabric layer, reduction of transmissibility of vibration, and 
improvement in an acoustic absorptivity are as required as permeability control of the above-mentioned high 
density nonwoven fabric layer conjointly, 

[0035] A low consistency nonwoven fabric layer has at least 20 degrees C of the descriptions by which high 
softening temperature fiber C with 40-200 micrometers [ of diameters of fiber ] and a fiber length of 30-lOOmm 
IS low softening temperature fiber with low softening temperature preferably ft-om 70 - 90 % of the weight, and 
the aforementioned fiber C, and 20-200 micrometers of diameters of fiber and fiber (it is also called fiber B' or 
followmg binder fiber) with a fiber length of 30-1 00mm are constituted ft-om 10 - 30 % of the weight 20-200 
micrometers of diameters of fiber. 

[0036] Although high softening temperature fiber C may be the same as said fiber A, or you may differ, and low 
softening temperature fiber B' may be the same as that of said fiber B or you may differ, high softening 
temperature fiber C and low softening temperature fiber B' use what has compatibility. Moreover, a low 
consistency nonwoven fabric layer mainly has the purpose of control of permeability, and reduction of 
transmissibility of vibration. 

[0037] In order to raise the noise insulation engine performance in the low fi-equency region which is a target, it 
IS necessary to operate the mechanical strength physical properties by the size of the fiber to be used etc. 
Depending on the diameter of fiber, the configuration maintenance nature of a low consistency nonwoven fabric 
layer falls, and it becomes impossible however, to secure thickness required for the setting in the passage of 
time to occur and satisfy a military requirement, therefore, the fiber A blended with a high density nonwoven 
fabric layer ~ comparing — the same — or combination of comparatively thick fiber is needed. However, in 
200 micrometer **. although the noise insulation engine peribrmance of a target is obtained, it is unsuitable 
0038J Combination of high softening temperature fiber C must be 70 % of the weight or more, for reducing a 
load rate for the improvement in the noise insulation engine peribrmance. If combination is reduced more than 
this, the ratio of binder fiber will become high, and the load-rate reduction for attaining the target engine 
performance becomes difficult. Moreover, it must be 90 or less % of the weight ft-om control of permeability, and 
the point of reservation of a moldability. When it exceeds 90 % of the weight, combination of binder fiber 
decreases and control of permeability and reservation of a moldability become impossible. 
[0039] Ventilation resistance increases, so that the fiber surface area in a fiber nonwoven fabric is so large that 
[ that IS, J the diameter of fiber is small at within the limits whose diameter of fiber of the fiber which 
constitutes a low consistency nonwoven fabric layer is 20-200 micrometers, permeability falls, and the 
absorption-of-sound engine performance improves so that the diameter of fiber is small to coincidence, but 
since the increase of cost is caused since it is expensive, and a carding property is inferior and the plasticity to 
a nonwoven fabric is also inferior, the fiber whose diameter of fiber is a less than 20-micrometer thin denier is 
not desirable. Moreover, since ventilation resistance and the absorption-of-sound engine peribrmance will fall 
to coincidence remarkably if it exceeds 200 micrometers, it is hard to expect improvement in the noise 
insulation engine performance. 

[0040] Like Fiber A, as for high softening temperature fiber C, it is desirable that it is a substantial 
homopolymer, and it consists of high-melting polyester which uses polyethylene terephthalate as a principal 
component typically. Circular or any [ being un-circular (anomaly) ] is sufficient as the cross-section 
configuration of fiber. A modified cross section fiber contributes to increase of ventilation resistance ftirther 
Moreover. [0041] Low softening temperature fiber B' is what softens by heat-treatment as binder fiber, and 
discovers an adhesive property to high softening temperature fiber C. When high softening temperature fiber C 
and the affinitive polymer C, for example, high softening temperature fiber, are gay polyester system polymer 
hber Binder fiber also denaturalizes other dibasic-acid components and/or glycol components copolymerization 
or by blending as a polyester system, and the low softening temperature fiber which consists of the copolymer 
or blend polymer to which softening temperature was reduced is used suitably. Furthermore, it is the sheath- 
core mold or side-by-side mold conjugate fiber which carried out conjugate to the homopolymer component of 
high sottemng temperature preferably so that a part of such copolymer or blend polymer component [ at least ] 
might be exposed to a fiber fi-ont face. While, as for this conjugate fiber, a low softening temperature 
component manages an adhesion ftinction, a high softening temperature component is not softened or ftised, but 
achieves a support ftinction. 

[0042] If the difference of the softening temperature of high softening temperature fiber C and low softening 
temperature fiber B becomes less than 20 degrees C. the temperature management which softens only low 

p^k'^V^"'?^'"^^"'"^ ^^^^ ""^^^^ ^" adhesive property discover where it controlled the reinforcement 

ol ^^'ber C and a rigid fall and the configuration of a low consistency nonwoven fabric layer is maintained at the 
time of hot forming will become very difficult, and the danger of producing softening of the whole low 



consistency nonwoven fabric layer will increase. 

[0043] Low softening temperature fiber B' is not common, and since it is [ that become cost quantity and 
setting (eternal crushing deformation) arises for binder fiber itself at the time of hoi forming, and it is 'hard to be 
mixed with high softenmg temperature fiber C ] diflRcult to get in a uniform fiber nonwoven fabric, it is not 
desirable from both sides of economical efficiency and a moldability to said this appearance. [ of the thing of 
less than 20 micrometers of diameters of fiber ] On the other hand, if the diameter of fiber of binder fiber 
exceeds 200 micrometers, in order that the number of fiber may decrease relatively with the increment in the 
diameter of fiber, since the join between configuration fiber decreases and configuration stability and a 
moldabihty fall, it is not desirable. Moreover, if the loadings of low softening temperature fiber B' become less 
than 20 % of the weight on the weight criteria of a high density nonwoven fabric layer, similarly reduction in a 
join cannot give sufficient moldability for a high density nonwoven fabric layer. 

[0044] Surface density required in order that a low consistency nonwoven fabric layer may secure the noise 
insulation engine performance is 0.4-2.0kg/m2. It is in the range. 0.4kg/m2 The surface density of the following 
of improvement in the noise insulation engine performance is inadequate, and, on the other hand, they are 2.0 
kg/m2. If It exceeds, it is not desirable ft-om viewpoints, such as an ingredient cost rise and an increment in 
weight. Moreover, a load rate is [ increasing with the surface density of a nonwoven fabric layer and also 
worsening transmissibility of vibration, or ] 2.0 kg/m2. Exceeding should avoid. 

[0045] It requires that the low consistency nonwoven fabric layer which has surface density in the above- 
mentioned range has the thickness of 15-50mm. Since a consistency diff-erence with a high density nonwoven 
fabric layer becomes small by the thickness of less than 15mm and a double box-frame construction object is 
not formed substantially, if the absorption-of-sound engine performance falls and it exceeds 50mm on the other 
hand, when actually using it, it is unsuitable from the point of reservation of a tooth space etc. 
[0046] Moreover, the low consistency nonwoven fabric layer formed of the above-mentioned fiber kind and the 
configuration is the pneumatic pressure of 0.01kg/cm2. It sets, the quantity of airflow becomes 1500 - 4000 
cc/cm2 and min., and it comes to have the outstanding noise insulation engine performance. Since ventilation 
resistance will increase too much, the noise insulation degradation near the resonance point will become 
remarkable and it will be hard to conquer the conventional trouble if quantity of airflow becomes under 1500 
cc/cm2 and min.. it is not desirable, and if 4000cc[/cm ] 2 and min. are exceeded, ventilation resistance is 
conversely inadequate, and it is hard coming to form an efiFective double wall sound-insulating-construction 
object by the external septum and is not desirable. 

[0047] Subsequently, application to the floor insulator for automobiles is explained. Although it is important 
from a requirement specification side a low frequency field and to secure the noise insulation engine 
performance m IkHz or less especially in the floor components for automobiles, the noise insulation layered 
product of this invention can satisfy enough this specification required of the floor insulator for automobiles 
hurthermore, it also becomes possible to raise further the noise insulation engine performance in the low 
rnnAo^''x^ ^^^^ '^^'''^ becomes important by the ability of the resonance point to be set as arbitration 
L0048J Moreover, polyester is used in many cases, and the carpet epidermis used for the floor insulator for 
automobiles can become possible [ manufacturing the whole floor insulator with polyester by combining with the 
noise insulation layered product of this invention ], and can also raise recycle nature, such as weld flash 
generated on a process. 

[0049] The noise insulation layered product of this invention has the outstanding noise insulation-in 
[completely / the conventional article of the same configuration and the same weight ] permeability and low 
frequency field engine performance which has at least one layer of high density nonwoven fabric layers which do 
not have permeability at all. 

[0050] The manufacturing method of the noise insulation layered product of this invention produces the staple 
hber web of a high density nonwoven fabric layer with small permeability which consists of polyester preferably, 
and the staple fiber web of a low consistency nonwoven fabric layer with large permeability which consists of 
polyester preferably on another object, carries out the laminating of both, and unifies them with needle 
punching and/or hot forming. 

[0051] ftjrthermore. 20-200 micrometers of diameters of fiber which specifically have softening temperature 
'oLl^Tu -^'^^^ ^ softening temperature of 20-200 micrometers of diameters of fiber, at 

most 80% of the weight of a high softening temperature staple fiber with a fiber length of 30-lOOmm, and the 
fiber of those and binder fiber with a fiber length of 30-100mm - even if few, pass a carding wrapping process 
with a conventional method in the fiber raw material which blended 20 % of the weight - the web formation for 
high density nonwoven fabric layers of predetermined eyes - it carries out. Similarly. 20-200 micrometers of 
diameters of fiber and low softening temperature fiber with a fiber length of 30- 100mm form [ from 40-200 



m-ieromelGrs of diameters of fiber, 70 - 90 % of the weight of high softening temperature fiber with a fiber length 
of 30- 100mm, and its fiber ] at least 20 degrees C of webs for low consistency nonwoven fabric layers of 
predetermined eyes for the fiber raw material which blended 10 - 30 % of the weight through a carding wrapping 
process with a conventional method for the low fiber of softening temperature. Subsequently, with two or more 
cross layers which continued these staple fiber webs, the whole is unified by needle punching a web layered 
product, nothing, and after that, a heat setting is performed if needed, and it is 0.5-3.0kg/cm2. It fabricates to 
the layered product which has surface density and the thickness of 16-60mm. 

[0052] Moreover, it is not only important for it to be able to fabricate in the condition of having followed and 
stuck to the concave convex configuration in respect of application, but the layered product for noise insulation 
of this invention makes the big factor for the improvement in the noise insulation engine performance, when 
using it, installing in concave convexes, such as a floor panel of an automobile. Since the sound-insulating- 
construction object which made Fiber A the frame limited the surface density and thickness as mentioned above 
and the staple fiber was used, it follows well in the configuration of a mold, but if hot forming is carried out at 
the proper temperature during the softening temperature of Fiber A and binder fiber by the condition, it will 
soften, and binder fiber will demonstrate an adhesive property, will join the intersection between fiber, and will 
stabilize fiber aggregate type voice. 
[0053] 

[Example] Hereafter, this invention is fijrther explained to a detail about an example. 

[0054] The measuring method of each characteristic value in the following examples and examples of a 

comparison is as follows. 

1. About ventilation resistance each sample, it is JIS. Quantity of airflow was measured based on the measuring 
method of the permeability trial specified to L1004, L1018, and L1096. 

2. About noise insulation engine^performance each sample, it is JIS. It measured according to "sound 
transmission loss measurement using a reverberation room-reverberation room'' of A1416. At this time, surface 
density was unified about each sample and the noise insulation engine-performance difference was computed by 
making into OdB criteria noise insulation level of the mass law of the sound transmission loss (TL) determined 
with the mass of the whole laminating structure. Furthermore, this difference was averaged on the fi"equency of 
300-500Hz and 500Hz - IkHz, and was summarized in the graph. 

[0055] A high density nonwoven fabric layer (Example 1) By surface density 400 g/cm2 and the thickness of 
5mm 60 micrometers of fiber ****, and with a fiber length of about 50mm polyester fiber A 25 % of the weight. 
Softening temperature consists of a diameter of fiber of 60 micrometers, and fiber length of about 50mm at 75 % 
of the weight in polyester fiber B low 90 degrees C fi^om Fiber A. Pneumatic pressure of 0.01kg/cm2 Quantity 
of airflow is 1900 cc/cm2 and min. a low consistency nonwoven fabric layer by surface density 1000 g/cm2 and 
the thickness of 35mm 120 micrometers of fiber ****, and polyester fiber C with a fiber length of about 50mm 
90 % of the weight. Polyester fiber B* with softening temperature lower 90 degrees C than Fiber C is 
constituted ft-om fiber **** of 60 micrometers, and fiber length of about 50mm at 10 % of the weight, and it is 
the pneumatic pressure of 0.01kg/cm2. Quantity of airflow produced the noise insulation layered product (1) 
using the fiber nonwoven fabric which are 3400 cc/cm2 and min. The primary resonance point was set as 200Hz 
by installing this in an external septum. 

[0056] (Example 2) They are 100 g/cm2 and the pneumatic pressure of 0.01kg/cm2 about the surface density 
of a high density nonwoven fabric layer. Except that quantity of airflow considered as 2500 cc/cm2 and min., it 
was made completely the same as an example 1, and the noise insulation layered product (2) was produced. 
[0057] (Example 3) Surface density of a high density nonwoven fabric layer was made completely the same as an 
example 1 except having made 1000 g/cm2 and quantity of airflow with a pneumatic pressure of 0.01kg/cm2 
into 1200 cc/cm2 and min., and the noise insulation layered product (3) was produced. 
[0058] (Example 4) They are 1mm and the pneumatic pressure of 0.01kg/cm2 about the thickness of a high 
density nonwoven fabric layer. Except having made quantity of airflow into 1300 cc/cm2 and min., it was made 
completely the same as an example 1, and the noise insulation layered product (4) was produced. 
[0059] (Example 5) They are 10mm and the pneumatic pressure of 0.01kg/cm2 about the thickness of a high 
density nonwoven fabric layer. Except having made quantity of airflow into 2000 cc/cm2 and min., it was made 
completely the same as an example 1, and the noise insulation layered product (5) was produced. 
[0060] (Example 6) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 25 
micrometers and the fiber length of 50mm consists of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, softening temperature consists of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 1800 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation 



layered product (6) was produced. 

[0061] (Example 7) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 200 
micrometers and the fiber length of 50mm consisted of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, softening temperature consisted of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, except that quantity of airflow with a pneumatic pressure of 0.0]kg/cm2 
was 2800 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered 
product (7) was produced. 

[0062] (Example 8) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 30mm consists of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, softening temperature consists of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 1700 cc/cm2 and min., it was made completely the same as an example 1, and the sound-insulating- 
construction object (8) was produced. 

[0063] (Example 9) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 100mm consisted of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, softening temperature consisted of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, except that quantity of airflow with a pneumatic pressure of 0.01kg/cm2 
was 2100 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered 
product (9) was produced. 

[0064] (Example 10) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 

micrometers and the fiber length of 50mm consists of 0 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, polyester fiber B with softening temperature low 90 degrees C consists 
of fiber A at 100 % of the weight, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 1500 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation 
layered product (10) was created. 

[0065] (Example 11) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 50mm consists of 80 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm, softening temperature consists of fiber A at 20 % of the weight in 
polyester fiber B low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 2200 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation 
layered product (11) was produced. 

[0066] (Example 12) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 50mm consists of 25 % of the weight, and the diameter of fiber of 20 
micrometers and fiber length of 50mm, softening temperature consists of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 1400 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation 
layered product (12) was produced. 

[0067] (Example 13) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 50mm consisted of 25 % of the weight, and the diameter of fiber of 200 
micrometers and fiber length of 50mm, softening temperature consisted of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, except that quantity of airflow with a pneumatic pressure of 0.01kg/cm2 
was 3100 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered 
product (13) was produced. 

[0068] (Example 14) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 50mm consists of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 30mm, softening temperature consists of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that quantity of 
airflow was 1600 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation 
layered product (14) was produced. 

[0069] (Example 15) Polyester fiber A whose high density nonwoven fabric layers are the diameter of fiber of 60 
micrometers and the fiber length of 50mm consisted of 25 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 100mm, softening temperature consisted of fiber A at 75 % of the weight in 
polyester fiber B low 90 degrees C, except that quantity of airflow with a pneumatic pressure of 0.01kg/cm2 
was 2400 cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered 
product (15) was produced. 

[OO70] (Example 16) They are 400 g/cm2 and the pneumatic pressure of 0.01kg/cm2 about the surface density 



Qf.a low qofisistency nonwoven fabric layer. Except having made quantity of airflow into 3800 cc/cm2 and min., 
It was made completely the same as an example 1. and the noise insulation layered product (16) was produced.' 
[0071] (Example 17) Surface density of a low consistency nonwoven fabric layer was made completelv the same 
as an example 1 except having made 2000 g/cm2 and quantity of airflow with a pneumatic pressure of 
0.01kg/cm2 into 2400 cc/cm2 and min., and the noise insulation layered product (17) was produced 
[0072] (Example 18) They are 15mm and the pneumatic pressure of 0.01kg/cm2 about the thickness of a low 
consistency nonwoven fabric layer. Except having made quantity of airflow into 2600 cc/cm2 and min.. it was 
made completely the same as an example 1, and the noise insulation layered product (18) was produced. 
[0073] (Example 19) They are 50mm and the pneumatic pressure of 0.01kg/cm2 about the thickness of a low 
consistency nonwoven fabric layer. Except having made quantity of airflow into 3500 cc/cm2 and min., it was 
made completely the same as an example 1, and the noise insulation layered product (19) was produced 
[0074] (Example 20) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 40 
micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
of airflow into 2800 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (20) was produced. 

[0075] (Example 21) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 
200 micrometers of diameters of fiber, and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cra2. Except having set and 
having made quantity of airflow into 4000 cc/cm2 and min., it was made completely the same as an example 1 
and the noise insulation layered product (21) was produced. 

[0076] (Example 22) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 30mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
ot airflow into 3000 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (22) was produced. 

[0077] (Example 23) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 100mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C. and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
of airflow into 3700 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (23) was produced. 

[0078] (Example 24) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 70 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 50mm at 30 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
ot airflow into 2900 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (24) was produced. 

[0079] (Example 25) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 20 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
ot airflow into 3200 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (25) was produced. 

[0080] (Example 26) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 200 
micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with softening temperature 
lower 90 degrees C than Fiber C. and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
of airflow into 3900 cc/cm2 and min.. it was made completely the same as an example 1. and the noise 
insulation layered product (26) was produced. 

[0081] (Example 27) A low consistency nonwoven fabric layer consists of [ C / with a fiber length of 50mm / 
120 micrometers of diameters of fiber and / polyester fiber ] 90 % of the weight, and the diameter of fiber of 60 
micrometers and fiber length of 30mm at 10 % of the weight in polyester fiber B' with softening temperature 



lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. Except having made quantity 
of airflow into 3300 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (27) was produced. 

[0082] (Example 28) polyester fiber B' with softening temperature lower 90 degrees C than Fiber C consists of 
[ a low consistency nonwoven fabric layer / 120 micrometers of diameters of fiber, and polyester fiber C with a 
fiber length of 50mm ] 90 % of the weight, and the diameter of fiber of 60 micrometers and fiber length of 
100mm at 10 % of the weight — having — pneumatic pressure of 0.01kg/cm2 quantity of airflow — 3600 
cc/cm2 it is — except produced the noise insulation layered product (28) completely like the example 1. 
[0083] (Example 29) At 20 degrees C, the difference of the softening temperature of polyester fiber A which 
forms a high density nonwoven fabric layer, and polyester fiber B is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 2050 cc/cm2 and min., it was made completely the same as an 
example 1, and the noise insulation layered product (29) was produced. 

[0084] (Example 30) At 20 degrees C, except that quantity of airflow in -min. was made into 3550 cc/cm2 and 
min. the pneumatic pressure of 0.01kg/cm2, the softening temperature difference of polyester fiber C and 
polyester fiber B* which form a low consistency nonwoven fabric layer made it completely the same as an 
example 1, and produced the noise insulation layered product (30). 

[0085] (Example 1 of a comparison) They are 50 g/cm2 and the pneumatic pressure of 0.01kg/cm2 about the 
surface density of a high density nonwoven fabric layer. Except having made quantity of airflow into 2800 
cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered product 
(31) was produced. 

[0086] (Example 2 of a comparison) Surface density of a high density nonwoven fabric layer was made 
completely the same as an example 1 except having made 2000 g/cm2 and quantity of airflow with a pneumatic 
pressure of 0.01kg/cm2 into 900 cc/cm2 and min., and the noise insulation layered product (32) was produced. 
[0087] (Example 3 of a comparison) Other than fabricating the thickness of a high density nonwoven fabric layer 
to 1mm or less, although it tended to be made completely the same as an example 1 and was going to produce 
the noise insulation layered product (33), compression of the fiber at the time of shaping was not able to 
produce by the ability not doing. 

[0088] (Example 4 of a comparison) They are 20mm and the pneumatic pressure of 0.01kg/cm2 about the 
thickness of a high density nonwoven fabric layer. Except having made quantity of airflow into 2400 cc/cm2 and 
min., it was made completely the same as an example 1, and the noise insulation layered product (34) was 

produced. 

[0089] (Example 5 of a comparison) Except that a high density nonwoven fabric layer had 25 % of the weight, 
and the diameter of fiber of 60 micrometers and fiber length of 50mm with 5 micrometer [ of diameters of fiber ] 
and a fiber length of 50mm polyester fiber A consist of and consisted of fiber A at 75 % of the weight in 
polyester fiber B with softening temperature low 90 degrees C, although it tended to be made completely the 
same as an example 1 and was going to produce the noise insulation layered product (35), Fiber A was not too 
thin, did not become a nonwoven fabric, and was not able to produce. 

[0090] (Example 6 of a comparison) Polyester fiber A whose high density nonwoven fabric layers are the 
diameter of fiber of 300 micrometers and the fiber length of 50mm consisted of 25 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 50mm, softening temperature consisted of fiber A at 75 % 
of the weight in polyester fiber B low 90 degrees C, except that quantity of airflow with a pneumatic pressure of 
0.01kg/cm2 was 3000 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (36) was produced. 

[0091] (Example 7 of a comparison) Except that a high density nonwoven fabric layer had 25 % of the weight, 
and the diameter of fiber of 60 micrometers and fiber length of 50mm with 60 micrometer [ of diameters of 
fiber ] and a fiber length of 15mm polyester fiber A consist of and consisted of fiber A at 50 % of the weight in 
polyester fiber B with softening temperature low 90 degrees C, although it tended to be made completely the 
same as an example 1 and was going to produce the noise insulation layered product (37), Fiber A did not 
become a non\yoven fabric short and was not able to produce. 

[0092] (Example 8 of a comparison) A high density nonwoven fabric layer has 25 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 50mm with 60 micrometer [ of diameters of fiber ] and a 
fiber length of 200mm polyester fiber A consist of, and consists of fiber A at 75 % of the weight in polyester 
fiber B with softening temperature low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except 
that quantity of airflow was 2500 cc/cm2 and min., it was made completely the same as an example 1, and the 
noise insulation layered product (38) was produced. 

[0093] (Example 9 of a comparison) Although the high density nonwoven fabric layer tended to make it 



c6mplet(ily the same as an example 1 except that it consisted of only with 60 micrometer [ of diameters of 
fiber ], and a fiber length of 50mm polyester fiber A, and it tended to produce the noise insulation layered 
product (39), thickness could not be fabricated thinly enough and was not able to be produced. 
[0094] (Example 10 of a comparison) Except that a high density nonwoven fabric layer had 25 % of the weight, 
and the diameter of fiber of 5 micrometers and fiber length of 50mm with 60 micrometer [ of diameters of fiber ] 
and a fiber length of 50mm polyester fiber A consist of and consisted of fiber A at 75 % of the weight in 
polyester fiber B with sofl.ening temperature low 90 degrees C, although it tended to be made completely the 
same as an example 1 and was going to produce the noise insulation layered product (40), Fiber B was not too 
thin, did not become a nonwoven fabric, and was not able to produce. 

[0095] (Example II of a comparison) A high density nonwoven fabric layer has 25 % of the weight, and the 
diameter of fiber of 300 micrometers and fiber length of 50mm with 60 micrometer [ of diameters of fiber ] and a 
fiber length of 50mm polyester fiber A consist of, and consists of fiber A at 25 % of the weight in polyester fiber 
B with softening temperature low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that 
quantity of airflow was 3200 cc/cm2 and min., it was made completely the same as an example 1, and the noise 
insulation layered product (41) was produced. 

[0096] (Example 12 of a comparison) Except that a high density nonwoven fabric layer had 25 % of the weight, 
and the diameter of fiber of 60 micrometers and fiber length of 15mm with 60 micrometer [ of diameters of 
fiber ] and a fiber length of 50mm polyester fiber A consist of and consisted of fiber A at 75 % of the weight in 
polyester fiber B with softening temperature low 90 degrees C, although it tended to be made completely the 
same as an example 1 and was going to produce the noise insulation layered product (42), Fiber B did not 
become short ** past and was not able to produce. 

[0097] (Example 13 of a comparison) A high density nonwoven fabric layer has 25 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 200mm with 60 micrometer [ of diameters of fiber ] and a 
fiber length of 50mm polyester fiber A consist of, and consists of fiber A at 75 % of the weight in polyester fiber 
B with softening temperature low 90 degrees C, and it is the pneumatic pressure of 0.01kg/cm2. Except that 
quantity of airflow was 2700 cc/cm2 </SUF> and min., it was made completely the same as an example 1, and 
the noise insulation layered product (43) be produced. 

[0098] (Example 14 of a comparison) It is 2 and pneumatic pressure of 0.01kg/cm2 of 200g/cm about the 
surface density of a low consistency nonwoven fabric layer. Except having made quantity of airflow into 4100 
cc/cm2 and min., it was made completely the same as an example 1, and the noise insulation layered product 

(44) was produced, 

[0099] (Example 15 of a comparison) Surface density of a low consistency nonwoven fabric layer was made 
completely the same as an example 1 except having made quantity of airflow with a pneumatic pressure [ 2 and 
pneumatic pressure of 0.01kg/cm2 ] of 3000g [/cm ] into 2000 cc/cm2 and min., and the noise insulation 
layered product (45) was produced. 

[0100] (Example 16 of a comparison) They are 10mm and the pneumatic pressure of 0.01kg/cm2 about the 
thickness of a low consistency nonwoven fabric layer. Except having made quantity of airflow into 2800 cc/cm2 
and min., it was made completely the same as an example 1, and the noise insulation layered product (46) was 
produced. 

[0101] (Example 17 of a comparison) Although it tended to be made completely the same as an example 1 
except having set thickness of a low consistency nonwoven fabric layer to 100mm and was going to produce the 
noise insulation layered product (47), it did not become realistic size fi^om on real use. 
[0102] (Example 18 of a comparison) Although the low consistency nonwoven fabric layer tended to make 5 
micrometers of diameters of fiber, and polyester fiber C with a fiber length of 50mm completely the same as an 
example 1 except that polyester fiber B' with softening temperature lower 90 degrees C than Fiber C was 
constituted fi*om 90 % of the weight, and the diameter of fiber of 60 micrometers and fiber length of 50mm at 10 
% of the weight, and it tended to produce the noise insulation layered product (48), Fiber C was not too thin, 
did not become a nonwoven fabric, and was not able to produce. 

[0103] (Example 19 of a comparison) A low consistency nonwoven fabric layer consists of [ C / with a fiber 
length of 50mm / 300 micrometers of diameters of fiber, and / polyester fiber ] 90 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with 
softening temperature lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 4800 cc/cm2 and min., it was made completely the same as an 
example 1, and the noise insulation layered product (49) was produced. 

[0104] (Example 20 of a comparison) Although the low consistency nonwoven fabric layer tended to make 120 
micrometers of diameters of fiber, and polyester fiber C with a fiber length of 15mm completely the same as an 



example I'except that polyester fiber B' with softening temperature lower 90 degrees C than Fiber C was 
constituted from 90 % of the weight, and the diameter of fiber of 60 micrometers and fiber length of 50mm at 10 
% of the weight, and it tended to produce the sound-insulating-construction object (50), Fiber C was not short, 
did not become a nonwoven fabric, and was not able to produce. 

[0105] (Example 21 of a comparison) A low consistency nonwoven fabric layer consists of [ C / with a fiber 
length of 200mm / 120 micrometers of diameters of fiber, and / polyester fiber ] 90 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with 
softening temperature lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 3700 cc/cm2 and min., it was made completely the same as an 
example 1, and the noise insulation layered product (51) was produced. 

[0106] (Example 22 of a comparison) A low consistency nonwoven fabric layer consists of [ C / with a fiber 
length of 50mm / 120 micrometers of diameters of fiber, and / polyester fiber ] 50 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 50mm at 50 % of the weight in polyester fiber B' with 
softening temperature lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 3200 cc/cm2 and min., it was made completely the same as an 
example 1 , and the noise insulation layered product (52) was produced. 

[0107] (Example 23 of a comparison) Except that a low consistency nonwoven fabric layer consisted of 120 
micrometers of diameters of fiber, and 100% of the weight of polyester fiber C with a fiber length of 50mm, 
although it tended to be made completely the same as an example 1 and was going to produce the noise 
insulation layered product (53), it did not become a Plastic solid and was not able to produce. 
[0108] (Example 24 of a comparison) Although the low consistency nonwoven fabric layer tended to make 120 
micrometers of diameters of fiber, and polyester fiber C with a fiber length of 50mm completely the same as an 
example 1 except that polyester fiber B' with softening temperature lower 90 degrees C than Fiber C was 
constituted ft-om 90 % of the weight, and the diameter of fiber of 5 micrometers and fiber length of 50mm at 10 % 
of the weight, and it tended to produce the noise insulation layered product (54). Fiber B was not too thin, did 
not become a nonwoven fabric, and was not able to produce. 

[0109] (Example 25 of a comparison) A low consistency nonwoven fabric layer consists of [ C / with a fiber 
length of 50mm / 120 micrometers of diameters of fiber, and / polyester fiber ] 90 % of the weight, and the 
diameter of fiber of 300 micrometers and fiber length of 50mm at 10 % of the weight in polyester fiber B' with 
softening temperature lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 4500 cc/cm2 and min., it was made completely the same as an 
example 1 , and the noise insulation layered product (54) was produced. 

[01 10] (Example 26 of a comparison) Although the low consistency nonwoven fabric layer tended to make 120 
micrometers of diameters of fiber, and polyester fiber C with a fiber length of 50mm completely the same as an 
example 1 except that polyester fiber B' with softening temperature lower 90 degrees C than Fiber C was 
constituted from 90 % of the weight, and the diameter of fiber of 60 micrometers and fiber length of 15mm at 10 
% of the weight, and it tended to produce the noise insulation layered product (56), fiber B' was not short, did 
not become a nonwoven fabric, and was not able to produce. 

[0111] (Example 27 of a comparison) A low consistency nonwoven fabric layer consists of [ C / with a fiber 
length of 50mm / 120 micrometers of diameters of fiber, and / polyester fiber ] 90 % of the weight, and the 
diameter of fiber of 60 micrometers and fiber length of 200mm at 10 % of the weight in polyester fiber B' with 
softening temperature lower 90 degrees C than Fiber C, and it is the pneumatic pressure of 0.01kg/cm2. 
Except having made quantity of airflow into 4300 cc/cm2 and min., it was made completely the same as an 
example 1 , and the noise insulation layered product (57) was produced. 

[0112] (Example 28 of a comparison) At 10 degrees C, the diff'erence of the softening temperature of polyester 
fiber A which forms a high density nonwoven fabric layer, and polyester fiber B is the pneumatic pressure of 
0.01kg/cm2. Except having made quantity of airflow into 2300 cc/cm2 and min., it was made completely the 
same as an example 1, and the noise insulation layered product (58) was produced. 

[0113] (Example 29 of a comparison) At 10 degrees C, the difference of the softening temperature of polyester 
fiber C which forms a low consistency nonwoven fabric layer, and polyester fiber B is the pneumatic pressure of 
0.01kg/cm2. Except having made quantity of airflow into 3800 cc/cm2 and min., it was made completely the 
same as an example 1, and the noise insulation layered product (59) was produced. 

[0114] About the sample obtained by each above-mentioned example and the above-mentioned example of a 
comparison, the test result of those configurations and a characteristic value is shown in Table 1 and Table 2, 
3, and ^4. 
[0115] 
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[0119] The less than IdB thing judged it as the thing without the effectiveness to the result shown in the 
above-mentioned table in one of the frequency regions whose sound transmission loss differences are 300- 
500Hz and 500Hz - IkHz. 

[0120] From these tables, it was checked that the noise insulation engine performance of each noise insulation 
layered product of this invention produced in the example in a low frequency region improves compared with 
the noise insulation level of the mass law of the sound transmission loss (TL) determined with the mass of the 
whole laminating layered product. Moreover, the example of a comparison which does not correspond to this 
invention was not able to acquire a value satisfactory about the noise insulation engine performance. 
[0121] 

[Effect of the Invention] as explained above, the noise insulation layered product of this invention can control 
the quantity of airflow of a high density nonwoven fabric layer, and has the effectiveness that is markedly alike, 
and it improves from the noise insulation layered product which has a high density nonwoven fabric layer 
without the conventional permeability in the configuration. [ of the noise insulation engine performance in a low 
frequency region ] 



[Translation done.] 
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[0021 ] mmzm*j:}&^^mm-ti,izii, 

i:«Sg^«?RlcOiSmfiil^, SmJiO. 0 1kg/ 
cinMCJ3V^T3 0 0~2 80 0cc/cm2 mi 
n . <oefflrtt L^rJtixtf=5:^,^v%. asi4ll*<3 0 0 
cc/cmz ■ mi n. *SlT-{i. J&^fljiiHcfcglfffttj 
2mSig^«ji<*$rJefi!tL='jr<^-l>. 31 
§^ll*»'2 80 0cc/cm2 • m i n. $:^i.4tift 

[0022] m%Mii. flii£tttttoaitts. «ii(*<7)BD 

-)\^i»mi. mmzmmmmKcfzm^mi&ijmK 
[0023] T^mt5<r)m^i:mmth±x-m^mm^ 

«»t:R<i3 0-l 0 0mmT'J)l)^t?:g-ri,. 

*<3 0mm*gtTJi^»^raait^Of^^tt(C5fe'') . 1 0 

Ommi:mihbT-m^'i'iZt^-lZjfM^^i>Z 



(5) 



^Sa^ ]] - 6 J 6 1 6 



[0 0 24]3*iiIg|tt-^B£J««{i:Lt{S, iP^)J.XriV 

I.. i?iL<li«iig2 5-2 0 0/imO;§IK^L*l«^ 

=5r< 1 1 2 Orfflji ^«:C*J-:fi-ri,|»tg2 0-2 0 0 

tti:tv^^)Oij,^^<tt2 0a«%tJ:0=&rS. 
T'ffi^^t^attftglJ 2 5 // m JJLht'Al. ^ t imzm 

«atg<i2 0 0)umiaTf^tth.Jf^rA>^v^. ^^ij:0 
[0026] ^{c/^m^K\m9!mit^^r^^)ri-X' 

h. 

1 0 0 2 7 HSBcfb^MffiKt B tiigttg 2 0 - 2 0 0 ju 
m. attt:g3 0~l 0 0mm<^«tt|tT% i§«;fll*«»tA 

J; iR^L^^*<'>=^ < t (, 2 c -cjiffiv ^aittx'?) •) . 
J^^W^mfnMz 2 0-1 0 0SJI%<7)SiJ^fiE^t 

I Ott^kLSlttAfcWL^*^?:!!^-^ I, t^^T't, 

0 3f 14 L . 5- «T ? 1+ 3 .-K 'J -7 V Mi :r L, > 
■3 ©IRiL??,^*^ 'J v-^^ 3 y J, y- h $1 if/; 



trnx-hmiMmth. m&nmmm^cTym 
T' ^ I. >: fc A<£«gT-j> & . S3a><7)sanit i^ffl-r c t 

mii^A^rm<7)Jm^zi^mucmx■^^■i >y-mAm 
itixMmt:oH}^^ti>(ox\ ifl*»^ffijB«<ojt^5 

(002 9 J z<r)b^lJ^^yy~mm\i20Mmi:ji 

±X})^Zti}mtL^\ «t|{52 0;um*}1Si0tc0li 

i At ig€A:t ^(zJ^-/jr^ai?fi^tfSiO*<aa 
t^rl). i/c. ^^^•yy~mmi2 0 0Mmi:j.TX'hl 

izmi&<r):^mmi<m'--rhtzi^, mmtmsKD^-^ 

i}mL<tthfzibX-hh. 

[00301 HSVk^mtA t fi«:fL^?i«»t BOfC^L* 

2 0 -C^ifi i: ^ 4 i: . JD^feiSJ^i^tc att-fL^JMH 

[ 0 0 3 1 ] <>:i^t- . ;§tB«T^«^JiAi^^fiiMfci^(c 
2saieiif«ijt(*i:jeiSLtieifttgi$:iiftt&c7)(cg 

m'T-J)^. ^^.L^'o, ffiKSAM . Okg/m2 5rj{g 
mi^ii 1 - 1 OmmOeHtCj>|>. 1 mm^m<^mif*-X' 

1 Omm Sr^i 1. 1 ±iec!0S?5jgieHl^Tiijg-gttfig 
[ 0 0 3 2 J 2|s:if6Bfloii-tffl8[Jimi. fifi|i{fei!,m«0 

€mmmz&u Ltzimx-m&^m.x'hh ztif 



(6) 



nsa^ ] 1 - 6 ] 6 1 6 



I.. 

10 0 3 3] ±at8ttSt««ffl|fi£t t J; 9JB«?^l«D 

-fcOS^EO. 0 1 k 
g/c (CfcltSil^AM 200--3700C c/ 
cm^ • m i n. iOgffli^S. 

[ 0 0 3 4 ] »:v^T'. iK3fS:i^lSfljB{cooTiJlBfl-r 

[0035] lS?&«^a[^Sii(il»i@2 0-200/1 
m. if^L<(iiSlttg4 0-20 0/im, ffl»t:R3 0- 

1 0 0niin(0SIR^L^ii8«C*<7 0-9 0Mi%t, fi 
KiOJaitC J: ')ij'-^:< 1 1 2 0riiR^tAOftoft«-ft: 
.^a*tf*)oTfflttS2 0-20 0;um, j«tf*3 0- 

0-30M%T'fll«3.*l|>^A% 

[00361 -^itj^macii^ mimmAtn-x'h 

g^«^JHi±i: LTa5Stt(^)#J«. fi»teji*tfOlKiS 

10 0 3 7] nmx'hh\mmx'<r>-&%^mt^±.^ 

(BL, 2ooummx-iism<o£^^mm<r)iz 
liT-mx'hh. 

t 0 0 3 8 ] ^it.^jaittC<7)S^»i. ig^ttg£(S]±(7) 
.^J)^h 9 omMXlXfX'WtiliKchKc^K 9 0*4% 

10 0 3 9] ffise«T>a^Ji5rflifi£-ri,a!itt<i- aitts 

*<20->-200//in «OKH|*lT-aatS*v)s ? o< J fc- , 



^rl\ ifz, 200 MmHiax.itmm.iAi:m^^m 

[0040] ^^ti^i iiaic {issit A t m . ii®w=5r 
[004 1 ] mut^^imB- liju yy-m^b lx 

Sr^Sa^S tM7]^ y YthZi. izX 03Ctt L. ^it.^. 

im^'^Mm^nmizm^^tii. mzmL<ii. 

=&■< i: t-S*ta»|«ffiicSilit 4 J: offilR^L'i'O*^ 

[0042] mLit.^,mic b m.it.^3m b - comt 

[00431 fttt^L^attlB' <i, ««tg20)um*SI 

<r>{^<^{i-fmX't£<:3XV-§,tt£*), MiBy^(C>'< 

^si^oT-. i?ieisi«{csari4. «Lm\i<mmi)^h«t 
t<ti:^\ fUyy-m.<r)mvm-ff2ooum 

2 OSl%*iSi !> t . |5l»(c«^.ds<7)jgi^s; J: OS 
[0044 ] Ka?s^«?BJi*^'-?-oji#ttfi6$-«iR-r& 



(7) 



«IBI¥ ] 1 - 6 ] 6 1 6 



[004 5] m^m^iimmizhti&^siT^tmmi 

[0046] t/c, Jii2attiaf:«l«tJ:*)}Bl«?ft/>: 

Ift2fg^«i^a<i, SmJIO. 0 1kg/cm2 Cfco 
t-f-<?)ii$ll*M 5 00--4 000cc/cm2 mi 

1 5 00cc/cm2 ■ mi n. ^}:^J:htmf^^et^^ 
4000cc/cm2 min. i^jBi.!. t)£ta^ 

mtf^T^yt^^x-n^mmt x-^wj: 2 «ais«flus«:?-je 

[004 7] acUT . Sft*ffl7aT-f 

(s^s^a^fli*, 1 k Hz\:xTX'(rm,^'&.mnm 
m^itumi}-i,mmx-hhip. 

[0 04 8] i/.-. m^my^r^y'yx\y-s\izm 

ti<^ < , ^^m(r)]&'Smmi^ t m^-^h^t hatx-ya 
yi^jiV-:?±tiii:r^VxXT)lX'mmthZt*^ 

[004 9] *^BB<7)g#ai«:{i, a^14^^< WL 
^ft^«2BS^«I^B®5riJ'-^< t L ll*-t.2.^<|5l-}B 

[0050] ^nmcommmf^mi^mii. m%\i<n 
imnm^zx^-w^th. 

[005 1 ] «at@20-200At 
m, «M*30-1 0 0mmC7)^{l:^,3B|Bli|t(r)^S^8 
oas%. atff08BHIco«^^J:O^J'^=Sr<tt2 0-C 



«l^«fll*5-^t6ail«f52 0-2 0 0wm, (t*t;R3 
0-1 0 0nimC0A^>^^-iit|^^/f<i:t,2 0SJi% 

iyu>YLtzmmmi:^mizi.y)i]-T ^yy . y 

'^>yi.mis.xfS\-&m<r>%^m^mf§m^j.y' 
mmi. isiaic. ai*ig4 o-2oo;t/m, 

0-1 0 0nim<0®«^biaiaMi7 0-9 0Si%i. ^■ 

S2 0-2 0 0/im, IKt*3 0-l 0 0 m mcr)iSimt 
.^Mm^ 1 0-3 0*4%?-7U > H LT^caEJtJlf-IJ-^ 

0. 5-3. Okg/cmz CDffi^St 1 6-6 Omm 

[00 5 2] :^m(0]g^mmmi. mx.iis 

iz . wammmzm imitzmx-m^mx-h h 
:.ti)-f^mmx'm^x'hh\H)^'ox-^x< . ttz^^mn 

ig«flliS«t{i , J:ie<7) J: ^ (C f OffiSBS fc J?;^ ?-|^ L 

«ttSr^L. mm^^:tk^ixmm^ik^<mm 

[0053] 

[0054] JaTO|lt6mi/it«<?J(cfeltS«^ffi 

1 . asvftffi 

#-9->7VHC-9V^T, J I S LI 004, LI 0 1 
8. SlXL 1 0 9 6{C«^?fisa^ttSttt<7)ay^S 

2. 

^-tV-^VKCOV^T, J 1 S A 1 4 1 6(7) 

mimw±^<r)'iAmzx*)Tik%^ixhW9i&m^ (t 

L) ^OSMBi|t0)g#l^'<.yU?-0d BS-i{IJ: LTig^ttl^ 
MSrfttbL/'c. StcicOHiSrS 0 0-50 0 Hz, 50 
OHz-l kHzcO)g«»T¥l^t. ^^77{::ity> 

[0055] (mm^ 1 ) %m^^''msimi)mm^4 o 

0g/cm2 . 15A5mmT. »*tg*<)6 O/im. ^il 
:^*«)5 0minOHj:'Jx;z.x;l'aBfAS-2 5Ma%k, H 
«Eg6 0 ;u m . mi^m 5 0mm -C'^tt A i 9«C^L^i*^ 

9 0'cm^^^')xxT-iimiBi:i smAXk-x-mA^ 



(8) 



nsa^ 1 1 - 6 ] 6 1 6 



tl, S^O. 0 1 kg/cm2 T'<7)Ji$i.SA«] 9 00 
c c/c m-' ■ m \ n. Th*). ffiSfS^affiSi^SiSe 
SI OOOg/cmS . »;^^3 5inmf . mHflit^l 2 
Oxim, a!»l^**;5 OmmO--KUxXr/HiltC$r 9 0 
S4%t. ia«IS*«j6 0/im. a»t;R*^5 0inint-«»« 
C i 0 mt^.i)i 9 0 riRl v-K 'J x;^ T^PJWft B ' $• ] 0 
SS%i:T-fl|j«$fl, 2^0. 0 1 k g/-cm2 t-c7) 
ii$v4*^34 0 0 c c/cm2 • m i n . T'*).&i»tt^ 

mmizfmti ztvi HK^^t: 2 o o h z tcg^ 

L/C, 

[0056] ( mi&m 2 ) SKJK^a^BliOffljgJK $r 1 
0 0g/cm2 . SmJEO. 0 1 kg/cmJ t'Wii^ 
**«2500cc/'cm' min. t Ifzmnmm 
^11 t^<|s|t(:LT3g§aif* (2) 5:f^il!L;^>:. 

100 57] (^S6W|3) iSS&JgrF«ffil<OBa»S$- 1 
OOOg/cmS . S^O. 0 1 k g/'cm2T-<7)3i 
511 $r 1 2 00 c c/cm2 m i n . t t/clU^MiH 
*t<«l i:ik<|5ll:(cLTig^«;i{* (3) imUz. 

10 0 5 8] (^SftW4 ) SaeflPFiaflilcOiPA?: ] m 
m. SSflEO. 0 1 kg/cmJ t'^OiiSUIS: 1 3 0 0 
cc/cmJ min. k L/^mii^litM 1 1:^< 1^ 
UzLXi&^mmi^ (4) JrfraiLfc. 

COO 5 9] (^SI0II5) SSJ^«:mJioii[;V5r 1 0 
mm, Sg^O. 0 1 k g/cnfi» t-OiiSifi^2 00 
Occ/cm' -min. t LJ^cJiiWillitffil 1 i:^< 
mUzlX£^9m { 5 ) irimitz. 

1 0 0 6 0 ] (mmme ) ;§sejK^«i^«*iiiitg 2 5 

/im, ^ft5 0mniO.-Kyx;^f;l'«liAj-2 SM 

fll^^ix, SmJiO. Olkg/cm' T-<^a5UlA»'l 

80 0cc/cm2 • m i n. f*>|.KiWilliS0l|li: 

±<i3it:(cLTig^ai(* (6) imuz. 
[006 1 ] ( marni ) ^ms[^immipmm 2 0 

Ojum. l8*t:K5 0mm(?5;K';x;^-r/HlliA5:2 5M 
«%t, «itig6 0x/m. llt«:l5Ommt'«»tAj:0 
iK^t*A^9 OX:iBtV^.-K' jXAxyNfittB $r 7 5M% t 
T-flltR^il. 3£^E0. 0 1 k g/cm2t-£0ii^*i 
2800cc/cm2 • m i n . T*SJ3Wil&StM 1 
i:^<(5ll:(cL-r36#«l* (7) 5rf^Lfc. 

[0062] ( mmm s ) g^sr-aiffi/i^^mfi 6 o 

urn. WM^3 0mm(/);t:V:r.XTHmiiAi25MA 
%t, I^g6 0//m. «»|^5 0mmt'iltlAj:»)«C 

-(L^SiAi 9 O'CiSi ^--K 'JJ[.:^TfUm& B 7 5 a«% t T' 
m&^ix. ^f^S.O. 0 1 kg/cm2 T-cOiilvfi*<l 
700cc/cmJ min. Thhannm^m 1 i: 

±<mtizLx'M^mmt^ (s) $-f^s!Li^c. 
[0063] ( mam 9 > ^sejK^»^B® a^^s & 0 

um, ISm^} 0 0mmO.i?'Jx;;i-f>ua(ttA5-2 5fi 



Jl%i. «tf@6 0/im. ««l:^5 0mmT-att8Aj: 0 
IRC^S*^'9 O-CffittvltijxXr/l-iMtlBSr 7 5ai%t 
X-nm^iX. ^%K0 .01k g/c m2T-<0ii$\**»' 
2100cc/cm^ min. XfyhWHimttm 1 
t^<|5lt{CLTig§ai(* (9) ^f^L/c. 

[0064] ( ntkm 1 0 ) &m&^tmmi)imim e 

%t. m&i^eOum. aiH;K5 OmmT-llttAj: 0«C 
C^.*«9 0'CKt^;K'Jx;^T;ua»IB*<l 0 OSlMXT 
t%&^ix. 2§^S0. 01 kg/cm' T(Oil§^*<] 
500cc/cm2 ■ m i n . X'him-Um&mi k. 

^<|5)[;(:tTig^aii* (10) $-<tB£L/c. 
[0065] < mmi 1 1 ) i^msLTM^mt-wmm e 

Oum, ««l:g5 0mm<0.-Kyx;tT/HltttAit8 0S 

R%t, mmeoum, mmsommx-imAX'o 

mt^.t<9 0-CIR».v-K'Jx;tx/UttttB5r 2 0aS%t 
T-fltat^iX. SSvEO. 0 1kg/cm2 fcOiifyi*^ 
2200cc/cm2 min. X-f>iimiim^m 1 
t^<|51t(i:LTje^«l{* (11) i:mUz. 

[0066] (mmm 1 2 ) ^9is^«mm*<imm 

Oum. «*l:^5 0mm«D:KUx;^r;l'ttatA5r2 5S 
«8l«S2 0/im, iB»t:S5 OmmT'lWttAJ: •? 

«:C?5*»-9 0'C(Rt^;K»;x;^T;Wi8BltB5r 7 5aS%t 
X-m^^tL. ^MEO. 0 1kg/cm2 X'<r>m^ifi 

i4oocc/cm« min. X'himHimsim 1 
fcife<i5ii:(cLTiEiifa®f* (12) amuz. 

[0067] ( 1 3 ) iS?&Jg^«?lil*>'|ffiMIS 6 
O/tm. aH!|ft5 0mmc0.1^i;x;^T/P|^A$r2 5a 
S%fc- «»tg2 0 0//m, attt^SOmmT'afiMtAJ: 
•9 WHtAi)^ 9 0 -ClSi >J :cxy->l^im B ^ 7 5 ftJI% 
tT'ttet$*X. 2^0. 0 1 k g/cm2T'«0)i^ 
7!)<31 00cc/cm2 ■ m i n . ThillXmim^m 

I t^<nazixm^mt¥ { 1 3) ^r^mitz. 
[0068] ( mwm 1 4 ) ^^^T-mmt/^mim e 

Oum, mii^5 0mmcr>^Vx:z.Tlim^Ai:2 5M 

«l«tS6 0jum, 18*1^3 0 mmT'iWt A 
«^L^.*59 0r<Kvx-K«jx;;^x;HII*tBSr7 SMMXt 
TDIK^fl. ^SdO. Olkg/cm^ T'<7)ii^*< 
1 600cc/cm2 ■ mi n. X'hhWHimmi 
tife<Rt(zLTj8#am (1 4) S-f«!L/L\ 
[00 69] (^JfeWl 5) ig«K^»fliii*>-aHitg6 
Oum^ iltl:K5 0mmi7).-KUx;^r;HSMA?-2 5a 
«ttg6 0/im, Jlttt^gl OOmmfttBiAj: 
0«;ft^.3!)<9 0-CjKl^;K«Jx;tT/l,«ltB|- 7 5M% 
i:T'f8S?^l, S^O. 0 1 k g/cm2TC0ji^ 
A<2 4 0 0 c c /c m2 min. TfyiiWMmmm 
1 fc^<l^t{CLTjg^«m (15) irimtfz, 

[0070] (Hifefiai 1 6 ) {&ms.T-vmm(^mmmf: 

4 00g/cm2 , 25yE0. 0 1 k g/cm^ T'cOii 
^5:3800cc/cm2 ■ m i n . L ^cJOi'Hil? 



(9) 



] 1 - 6 ] 6 1 6 



mmi t±<Rt(CLTig#«<i(* (16) {:imi 

[ 0 0 7 1 J mtitm 1 7 ) ttiEjK^«^JioffiaeK5r 

20 00s/cm2 , S^ffO. 0 1 k g/cm^TtfO 
ii$\S5r2 4 00 c c/cm^ • m i n . t L/cJilWi 
*it<?ll i:^<l^t{rLTie#«S«5 (17) 

{007 2 J (^Sfe^J] 8) (!c?E?JJ^«:ft5l<7)ll;^.^ ] 
5inm. 2^BE0. 0 1 k g/c T'tOii^J- 2 6 
00cc/cm2 • m i n. t L;ttli1-Wlli(SC»Jl 
<|5ll:(CLtj6lf«l(* (18) ii^mifc. 

10 0 7 3] {^mm 1 9 ) tkm^m^mm^i: 5 

Omm,2^EO. 0 1 kg/cm' T-<7)ilS^$:3 5 
00cc/cm2 min. t UzimiimUmi 
<|5)t(cLTjgaaif* (19) ^f^RL/L\ 

(0074] (^st0y2 0 ) mm 

40jum. llttf^5 0miii«0;KDxXT;HiliC5r9 0 
a«%i:, «*«S6 0/im. «»II;K5 OmmTlWtC J: 
0«^L^*<9O*C«t^--ifjxxr;U«ttB' $-1 OSl 
%i:rfl!fiE$ii, 2fvE0. 0 1 kg/cm^ -C'COilSx 
*2r2800c c/cm^ min. t LTtJ-WllUS 
mi t±<[a]CtcLTii^«/if*: (20) ^f^L;t. 

10 0 7 5] (^fisfi!!i2 1 ) &m^-m^mt\ mietm 

20 0 urn, iaff*5 Omm<^.-l?Ux;^-7-yHittC5-9 

J: OiRIL>iiA«9 O'cmy^f'JxxTH-imLB' i 1 01 
M%t Tm&^ii. ^mff 0 .Oik g/c m2 {cfei^ 
TaSl*5r4O0Occ/'cm2 min. t L/cJiW- 

lisjt^ji t^<mtizix'£^mmiii ( 2 n srf^ 

10 0 7 6] (^Sftffl|2 2 ) fflc5BS^ai?|i;iA>-. UltS 
1 20um. Wm^3 0mma):i!>)XXTH1imCi9 
0S«%t, 8ltig6 0>uin, ^:^5 0mmT'lfflliC 

J: ^mt^i)<9 0-Cfivx-KUxXT/U«iHB' $: 1 OS 
StXtX-mA^it. . 0 1 kg/cm2 TtOii 

SllS-BGOOc c/cm» • m i n . t Uctl^MiH 
S««lt^<|Slt(cLTie^aJl*(2 2) lrf«i{L 

10 0 7 7] ( ^mm 2 3 ) i&mT^mm\ mm 

1 2 0jum. attt:^l 0 0mm<?);Ki;Xy^r;H8HCf- 
90S«%t. «t|g60;uin. «ett# 5 0 m m t'ttttt 
C i 0 mt}S.i)^ 9 0 x:(Ku.-l? 'J x;^r /Piiitt b ' 5- 1 o 
ajt^itt-fl!*?/!. SmfiEO. 01kg/cm2T'«0 
am*$-3 7 00c c/cm^ • m i n . t UclJlWi 
^JtfiHIl ti^<l^ttcLTje^«S* (23) S-f^KL 

10 0 7 81 ( ^isj«2 4 ) mm 

\20um. aEMf:R5 0mm<7).-K'Jx;?.r/U8lltC^ 7 
OM%t, a»«S6 0xim. «atft5 0mmt'«««C 
J:'9«:{t.tS*<9 0*Cftl-».-l<'Jx;;?.T/l'fi»tB' ?-3 0S 



*%fcT'fl!K?fl, 2^0. 0 1 kg/cm2 T'COii 
§l4$r29 00cc/cm2 • m i n . i L /cl^^Mi^? 
ItC^l fc*<Pll:(cLTjB^H^i» ( 24 ) 
fz. 

10 0 7 9] ( mmm 2 5 ) m^&T-mmmt\ mim 

1 2 0jum, mAJ^5 OmmtTJ-ltyxx-ryl^OtftCiS-g 
0*1%^:. «*«g2 0//in. 0*1:^5 0 mm T-«»tC 

iOftflL-^iA^go-cffiv^i^'jxxT/uaafiB' jrioa 

4%fcT'fll^?/l. 2^0. 0 1 k g/c m2 TOiS 
5Ui$'3 2 00cc/cm« • m i n . i L WMill 
Jfe^l ti^<Pll:(:L.Tifilfai(* (25) ?:f^L 

(0080] ( mmm 2 e ) i&msLT^mmmi\ sbis 

1 2 0x<m, JJttt:R5 0mm«0--Kyx;^T/Httftc?r9 
Oafi%t. »St8S2 0 0/im, ]»«ft5 0mfnTl«tl 
C i ')$5cfl:.c^iA>'9 0*C(5i^:K'Jx;;^T/H»tB' 5:10 
llfi%tTfi!fi!t$tl. 2^0. 0 1kg/cm2 
MfSMi 3900cc/cm2 min.t LitJOi'Mi 

*ifewi t^<muzix'£mmf^(26) ^mt 
(0081 ] ( nmm 2 1 ) «Big 

OM%t. 8»tS6 0Mm. *ajt:S3 0mmT'S»tC 
J: '5«'ft^*^'9 0"'C(fti^,-KUx;^f;HtllB' 1 OS 
«%tT-fl|«$<X. 2§vJE0. 0 1kg/cm2 X-<D'M 
l^?- 3 3 0 0 c c/cm' min. t Li^rJU^MiH 
*SW1 ti&<Plt(cLTifi^«S(* (27) ?-f^L 

10 0 8 2] ( HMH 2 8 ) (KafK^ai^iiJiA'-. «Blt(i 

12 0/im. tKME:R5 0mmcO;K'Jxxf-;Hltt8C*<9 

oaa%t , i»«ts6 0 xi m , mn^ i o o mmx-mn. 

CJ:'5IS:fl:^*<9 0"'C®VvlT'Jx;;^x;Hi«tB- *<1 0 

««%t-flii«$n, 2SWE0 .oik g/c m2 -c-coa 

5«*<3600cc/cm2 X'hh\:M{mm«i\ }:± 

[008 3] (mm2 9)-^mm-imm^T^mi> 

;}f J x;^r ;H8I« A t J x;^r;l.a»t B tD^-fL-fecoH 
A<2 0-CT', SSIEO. 0 1kg/cm2 T'^oa^^- 
20 50cc/cmJ ■ m \ n . t LfzMMiimmi 
fc^<|3|t{CLTig^aJi«: (29) ?-f^U>:. 

(0084] (mmso) msfS-T-tmrnim^-th 

IIA<2 0'CT'. 2^0. 0 1 k g/cm2 min. 
T'Oa^iaJr 3550cc/cm2 min. t L/cU 
?l-(i^ifif«li:^<PlttcL-rie^«JB(t (30) 5:f^ 

(0085] ( imm 1 ) sss^«ffi;i<7)ts?&jsjr 5 

0 g/cm' . 25^£E0. 0 1 k g/cm^ T-oa$\« 

$-28oocc/cm2 min. tLfz^mimym 

1 ti&<l§iL{cLTjg#mii* (31) i:imLfz. 



(10) 



1$B3^1 1 - 6 ] 6 1 6 



10 0 86) {itmi2) »m^-m^m(r>mm^i:2 

000g/cm2 ,25^0. 0 1 k g/cm2T'«0ii 
m«5r90 0c c/cm^ min. tUcWHimt 
mi fc^<Plt(lLT36^SJH* (3 2) i:mitz. 
[00 87] (itmi3)^m^^l^^m(r)l?J^i:lm 

nm (33) trfi^mixo t itit/^, Ajm<Dmn(o 

t 0088 J (It«f3»l4 ) iSS&g^ia^BScT)^^ 2 0 
mm, 2S\50. 01 kg/cm^ TiOa§li$r24 0 
Occ/cmJ mi n. t LniJa^iiHStMl fc^< 
|5H:{lLt36^««t*: ( 34 ) 5rf^KL^.\ 

10089] (itlS<«5) tt3tS5 
■*«m, .l»t*50mm<?5--KUx;tr/l'ai«tAS-2 5a* 
%t. aaflg60;um, attf^S 0 mm flittA J: Oft 
^Lt5*^' 9 0 -CfSv ^.-K X ;^ T /^iMftt B$-75fi4%i;T' 

100 90] {immb)^mmm^mipmsL^3o 

Oum, iKtt:^5 Ommco--K'Jx;ix;WiKltA$r2 5S 
ma^bOum. l«tt;g 5 Dm mT'HtlA J: 0 
IK-(L^.*«9 O-Clftv^jlf Jxj^f-;W«}«B ?r 7 5fil%t 
T-fll^^il. S^ffO. 0 1 k g/cm2T-c7)ii^A< 
3 0 00cc/cm2 ■ mi n. X'hh\;)SHimm\ 
i:^<PIttCLTie^ai* (36) S-f^S?U.-. 

too9i] ammD^^fs^m^mip. mi^^b 

O/im. ^:R1 5mm<0--l^';xXT;Pj«ttA^2 51 
»ltg6 0jum, «ttll:S5 GmmT'tttttA J; 0 

»:<t^A<9 OX:«v^;K';x;^T/USHB^ 5 0*fi%t 

(* (37) J-f^LidtLfc*^, «itAA<5S<^«11i 

[0092] (itlSffUS ) ^^fSX^m^Mil^, ««g6 
0;um. i»t:^2 0 0mm<0--K'JxXT;Utt(ttAlr2 5 
aft%k, mmbOurn. m¥,50mmXimAX 
^mtAifi9 0-C(SO;K'jX>lf ;W«ttB$- 7 5*JI% 
hX'Vk^^iX^ SSvEO. 0 1 kg/cm^ T'Oii^v* 
d»2 5 0 0cc/cm2 • m i n . t-i)l.iaWi|IM[g!| 
1 f:^<|a|t{CLTii#«fl«c (38) ^f^»L/t. 
[0093] ( m.m 9 ) «Bt'(S 6 

0/im. *Bitt:^5 OmmcOTKi^XX-ryPiiJf A(;)AT1« 

[0094] omm 1 0 ) bspst-^^jiav satts 

6 0^m. iait:ft5 0mm£0--K'jx>^r;HattA5r2 5 
M%t . a»tS5x/m, «lt:^5 0mmT'a8«Aj:'? 

©:{t^.A^9 0-C<Kv^--i?yxxx/U«jttB ^ 7 5m«%i: 

x-n^^ixhrnnmami h'k<nuzLxm'^^^m 



«5(40) ^fclTtA^ «tttB*<iMi-rrT>r: 

[0095] (>t«H?ii 1 1 ) »^fs.T^tmmt\ «»tg 

60)L(m, «tt:g5Omm(50,-Kt)XX-r;P}aitAS-2 5 
M%t- aittS3 0 0Mm, a»t:^5 0mmT'igi»ltA 
i 0»'ft4*i9 O'CiftV^.-KUxXr/l-^ttfiB $- 2 54* 
%i:rfll«?n, ^ffO. 01kg/cm2 X-(^m% 
1A<3 200cc/cm2 min. T'*)2)J3Millit 
fiStll fc^<IS)(:(cLTJi#W)i«c (4 1 ) ^imitz. 

[0096] (mm 1 2 ) ^fejKT^«?5i*\ naig 

6 0 /i m , 5 0m m(7);K'J x;^f-;Hitt a $r 2 5 

ltfi%t, 8tttg6 0x/m. lilt;Kl Smmt'lttttAj: 

Oe:^t*>'9 0'Cav^-1fJx;:^f-;U«ttB5- 7 51lS% 

XTM-^htch-r. ifmX'^Kct^-yfz. 

[0097] {itm\ 1 3 ) aatg 

60A<m, iltl:^5 0mm<?D-1tDxXT;H8ltA$r2 5 
S«%i:. UtttSeOx/m, l»i:g2 0 0mmT'a»iA 
J: 0«fll^«<9 0'Cfio,-K'jx;^r/l'a8«B $■ 7 5S1 
%tT-fll«$n. 3E^E0. 01 kg/cm! T'iOiim 
«*<2 7 00c c/cm2 • m i n . T'J>&mMillit 
WU^<|5lt:{cLtie^aji«c (43) 5:f^L/o. 

[0098] ( itnm 1 4 ) ®?eg^«?iiJi<^ffis&s$- 

200g/cm2 .2SyE0. Olkg/cmZ T'COii 
^5-4 1 00 c c/cm2 min. L/cJjW'Mill 
Sfe<Hl ti&<|S|l:tcLTje^«JBtt: (4 4) S-f^L 

[0099] ( itmi 1 5 ) (&^&^istmmc^mmBLi: 

3000g/cm2 . ?E51E0. Olkg/cm^TO 
ji^M5r 2000cc/cm2 min.t L/cl.:^5'Mi 

m^mib^<mnzix'Ammf^{4 5) irnmL 

tz. 

[0100] amm i e ) (K«jgE^«^jiio/?A?r i 

Omm, 2S150. 0 1 k g/c T'<7)iiSvl $• 2 8 
0 0cc/cm2 mi n. fcLJttWiHiftMl ti^ 

<mazix-i&mmtii(4 6) i^mirz. 

[0101] iifm 1 7 ) (RlfJg^«^«<7)/|L?>5- 1 

0 0 mm t uzmiimm 1 1 ife< r ttc Lrag^a 
ii* (4 7) irimL^otifzti^. mm±i)^(:>mm 

[0102] {mm 1 8 ) ^^^K^mmmiiK jsjts 

5 urn, iMtt:R5 0mm«O.-KyxXr/l'8»tCS-9 0S 
«ttg6 0;um. l«tt;R5 0mmT't««JCJ;*) 
ttfl:^*>'9 0t:fflcvvic«;x;^T/Pili»tB' i OMMX 

Ji(* ( 4 8 ) S-f^KL J: 9 1 Lfzip, mtci}m-r¥x 

[0103] (ttnm 1 9 ) ^mm^m^mnK «ttg 

3 00i«m. litft:^5 0mmO-i^'JXX-f;HtlftC5-9 
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^$-4800cc/cm^ min. t ttzlMUm 

mi b±<mnzLxmmmf^ (.4 9) i:mt 

[0104] (it««2 0 ) <R«S^«:f|iJi*5. «»t@ 

1 2 0juni, 5minc7):KUx;i,f/HiJltC^9 
oa*%i:, a»tS6 0>uin, iittl:R5 0mmT'J8ttC 

«%tTD!K?ni,j.:wMiiitt0>ii ti&<i5it:{-L-cifi 

#fl|jS(* (50) ^<^L J: 3 Uc*<. «ttC*<S< 

[0105] (it«0«2 1 ) iR?e5PFia^Ji*\ «i«ts 

1 lOum, m)^^2 0 0mm(O^^JX.yi.fJVWtCi: 

9 0mM%b. J8«|g6 0//m. ltt«l*5 0mmT'a»l 
c i ^«;Cc5*5 9 OX:«v^-lf 'jx;;^r;i.a[«tB' i i o 

iiM*5:3 7 00c c/cin2 • m i n . t Ll'L'JiWHi 

^stc^ 1 1 ±< tt; Ltie^fliaf* ( 5 1 > s-f^K l 

A:. 

10 10 6) ( itwH 2 2 ) mBLT-issmmt^. 

1 2 0>um, MHt:^5 0itiin<7);l^Ux^x;Wli(tC$r 5 
Oaa%t. aB8S6 0;um. a»l:^5 0mmTiattC 
J:'3«'fL^*59 0-C(£i^;K'Jx;tf/H»«tB' S-5 0a 
*%t T-flia^n, -Oik g/c m2 T'<r)a 

^^3 2 00cc/cmz -min. t L^cia^MS^ 
mi i:^<|B)l:{CLTi6^aii* (5 2) S-f^L 

t 0 1 0 7 ] {ttm2 3 ) fi«S^«:fliJB*<, |itt@ 
1 2 0jum. tt»l;^5 0mmC7);Kijxxf/HiftCOl 

0 oai%co;^*T'flifi!t$ixi,].:jii'Miiii6B?«i t^<isii: 

tcLTiggai* (53) S-fti!!Lj:otUc*t, jaug 

[0108] {mm24 ) mjs^mmtK asttg 

1 20Aiin. «*t;K5 0mm<?);Kyx^r;l.aa4C5^9 
0S»%t, aUtgS/um. afcMI;g5 0mmT-«»ICj: 
*)«^L**«9 0X:(Sl^7K'Jx^T;PiHtB' ^lOSi 
%t T-fl!j£$fl|,iaWil?Slf?il 1 1 ^< PI ttr LTiEiif 
flIJB* (54) $-ff»L J; 0 i: Lfc*\ I^BAWr 



[0109] (J:b*!«H|2 5 ) iKS5S^«ffili«\ 
1 20^(m. «»t:^5 Onim<73--K'jx;^-f;uaBtC5r9 
0*«%t. «ttg3 0 0//ni. «ll:R5 0mmTi»« 
C<}:OIKfl:.^.*^9 0'C<Rt^.1fJx;^f;l^B' $-10 
MMXtX-tliA^iX, S^^O. 0 1kg/cm2 T'^T) 
aiS\a5-4 500c c/cm^ min. t LtzKii'Hi 

mmi k±<muzLx'£mm{ii(5 4 ) trmni 
[0110] {imM26 ) i&^m^-imm^K mstii 

120jum. a»l:g5 Ommco.-KUx;^T;U«|^C$'9 
Ofifi%i:, mmbOum. mnMl 5mmX'imc 
J:*)<R'fL^5*59 0*Ctti'>;K'Jx;^T;ua6tiB' ?r 1 OS 

Mxtx-m&^tiujii/yimmi t:^<mcizix-£ 
mm (56) imix 5 1 ibub • iim 

[0111] {itmi2 1 ) ^mm-mmtK msm 

1 2 0jum. aatftS OminiO--KDxx-f;l^|««C-5r9 

omm%t, mifieoum, mn^2oommX'mti 

CXnfUit^t^Q 0*C(Rvv-}ri;x;^r/HiatB' 2r 1 0 
M%tT-«lfiE$il, ^^0. 01kg/cm2 -C-<7) 
iifiaj^4 3 0 0c c/cm^ • m i n . t L;''>:W5'Hi 
«itWl t^<igt(:Lra6«aJ8* (57) Srf^SSJL 

1 0 1 1 2 J {imm28 ) «?eg^«:wii5:j^js-ri. 

.-KU x;^-r;ua8«A t -if^xxr^HittBcottfliAiT)!! 
*^10rT'. 01 kg/cm2 T'tfOii^$- 

2 300c c/cm' ■ m i n . t L/>:Ja^Hi||MWI 1 
t±<Pll:tcLTjgga®(* (5 8) irimtfz. 

[0113] {itwm2 9 ) &mmT-mtfimfrm&-ti> 

if Jx;^-r ;HI|j|C t --K'Jx;^TypailtB<0«C-fL4OS 
3!i*10X:T\ ?£^0. 0 1 kg/cm2 T-c^fflm«^ 
3800c c/cm* min. t L/iWMi||j!lfep« 1 

b±<mtizixmmmtti{5 9)f:mu^, 
[0114] ±m<D^mwmmimmizi -^xntc-f 

*K ^2. *3&l^*4{c^pt. 
[0 1 1 5 J 
[^1 } 



n 2) ^ISl^l 1-61616 









(g/o' 




M lg B 




(cc/r.m* • 
Dlo) 






(m) 


% 


- ttWfl 

( u a 


UMTS 

itn) 


% 


CO 


mnm 1 


400 


5 


60 


50 


25 


(iO 


50 


75 


90 


1900 




iOO 


5 


60 


50 


25 


00 


50 


T5 


90 


2500 




lOOO 


S 


60 


50 


e5 


CO 


50 


15 


90 


1200 




40O 


I 


60 


50 


25 


60 


50 


75 


90 


1300 




100 


10 


60 


50 




(iO 


50 


75 


80 


2000 




400 


5 


25 


511 


:'5 


60 


50 


75 


90 


1800 




400 


5 


200 


SO 


iS 


tc 


50 


75 


90 


2800 


ma^^ 8 


400 


5 


60 


30 


25 


50 
HO 


50 


75 


90 


1700 




40O 


S 


60 


IOO 


25 


50 


75 


00 


2100 




400 


5 


60 


50 


0 


i;o 


50 


JOO 


90 


1500 


aiiiAii 1 


400 


S 


60 


50 


HO 




50 


20 


90 


2200 




400 


s 


60 


50 




?o 


50 


75 


90 


1400 




400 


5 


60 


.'iO 




200 


50 


75 


90 


3100 




400 


5 


60 


no 




60 


30 


75 


90 


1600 




400 


5 


60 


50 


25 


fiO 


100 


75 


00 


2400 




400 


5 


60 


50 


25 


110 


50 


75 


90 


IMO 


M JBvi 1 f 


400 


5 


60 


50 


25 


GO 


SO 


75 


90 


leoo 


^tfe9f 18 


400 


5 


60 


' 50 


25 




50 


75 


90 


1900 


3lLlliMiq 


100 


5 


60 


SO 


'Ab 


r>o 


50 


75 


90 


1900 




400 


5 


60 


50 


2b 


i;o 


SO 


75 


DO 


1900 


It^lf fl|2] 


40O 


5 


60 


50 


25 


(iO 


SO 


75 


90 


1900 


Xiftf)J22 


iOC 


5 


60 


50 




{»D 


50 


75 


90 


1000 




400 


5 


60 


50 


25 


bO 


50 


75 


90 


IDOO 




400 


5 


60 


50 




GO 


50 


'/5 


60 


1900 




400 


S 


60 


50 


25 


no 


50 


75 


90 


1800 




400 


b 


60 


50 


i|, 


60 


50 


7b 


90 


1900 




400 


5 


60 


50 


35 


60 


50 


75 


90 


1900 




400 


5 


60 


50 


25 


GO 


50 


75 


90 


1900 




400 


b 


60 


50 


y.b 


60 


50 


75 


20 


2O50 




400 


5 


60 


50 


25 


61) 


50 


75 1 90 


1900 



[0 1 16] 



[*21 



(13) 



11-61616 



•9Z 
B 



II 



AM 



2 5^ 



•18 



«4 



Si 



sir 



2 2 



II 



11 i 1 



K K 



ci ^ 



II 



II 



iliiiiii 



5 s 



2 2 



a Ml 
«|if 



^ i 1 i i 



H K 



10 1171 



IS31 



(14) 



11-61616 











m 


m 


/« a 


















A 




M II 


B 










<>o) 


I urn] 


(m) 


H 


i U D 


(Aft) 


H 




(cc/ca* ' 
iin; 


item 


SO 


5 


60 


50 


2b 


SO 


50 


75 


DO 


cow 


itRW2 


2000 


t 


80 


bO 


2b 


60 


50 


75 


90 


Qnn 




400 




60 


50 


2b 


01) 


50 


15 


90 






400 


20 


CO 


bO 


?.") 


00 


50 


1 J 




3200 


items 


400 




5 


50 


25 


GO 


SO 


75 


n/y 
wM 




ite«4 6 


400 


5 


300 


bO 


?5 


60 


50 




90 


4500 




400 


5 


60 


15 


2b 


CO 


50 


75 


90 






400 


5 


60 


200 


25 


GO 


50 


75 


90 


2500 


item 9 


400 


5 


60 


50 


100 


60 


50 


0 


00 




itRmjo 


400 


5 


60 


bO 


25 


S 


50 


75 


90 


— 




400 


5 


60 


50 


25 


300 


50 


75 


90 


— 

4700 




400 




60 


50 


CJ 


60 


15 


75 


90 






400 


5 


60 


30 


25 


60 


200 


75 


90 


2700 




400 


5 


60 


50 


25 


60 


50 


75 


90 


1000 


items 


400 


5 


BO 


50 




6U 


50 


75 


00 


1900 


iteniG 


400 


5 


60 




25 


60 


SO 


75 


00 


IMO 


it««J7 


400 


5 


60 


50 


25 


en 


SO 


75 


90 




ite«4i8 


400 


S 


60 


50 


25 


60 


SO 


If, 


90 




itnmB 


400 


0 


60 


50 


25 


GO 


SO 


ID 




1900 


itemo 


400 


b 


60 


SO 


25 


60 , 


50 


7D 


90 




it«tiq2i 


400 


5 


60 


SO 


25 


6U 


50 


75 


do 


1900 


itn9«22 


400 


5 


60 


50 


25 


60 


50 




on 


1900 


iten23 


400 


5 


GO 


30 


23 


60 


50 


75 


90 




iteM24 


400 


5 


60 


50 


25 


GO 


50 


75 


00 




iteM25 


400 


S 


60 


50 


25 


no 


50 


75 


00 


16O0 


ite«2e 


400 


5 


60 


50 


25 


60 


50 


75 


QO 




aew27 


400 


S 


60 


50 


25 


60 


50 


75 


90 


1900 


itewzs 


4O0 


5 


60 


50 


25 


60 


50 


75 


10 


2300 


itGM2Q 


400 


5 


GO 


50 


25 


60 


50 


75 


90 


J 800 



[01181 [^4) 



(15) 



1$IS!¥ 1 1 - 6 ] 6 ] 6 



s 


si - ° ' ^ 1 : 1 : 1 1 : 1 : ; : - 1 1 : 1 : ° , , : , : — 


JDS 

ir 

• 


si^^ibi:i:ii:i::-:,,^i— 

tn^ -"I ioioo>l lolooo 


« i s s 1 S - s 1 s 1 1 1 1 s s 5 8 M 5 1 J s , , s 1 . s 3 

r<4 C« CM -c« o« Ot 


;5ii|lsll||||o,||||, | jj| g oog 

•Wo — «-> ^ _^ 


3 i i ' i ' 1 ' I • ' i 1 i 1 1 1 , , 1 , 1 1 1 , 1 , 8 II 


41 

if 
i& 


^esssssssssggsssssgssjssssssssss 


CD 




Si s s s s s s s s 2 s g s 5 s s s 5 s s s ^ 71 S = i s s 


S 2 2 S S S S 2 S g g g s g S S S S S S S S S - S S S S S 


IB 


«^ 8 g g g g g s s s s s s s s g s s s s g g 1)7 s s g S g g 


c 


nu — —1 




B»S 

••SSgSS^S5S^gSaggSS-|ggsggSSSSS 




IOOO 

lOOO 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

IOOO 
200 

9000 

IOOO 

1000 

1000 

1000 

IOOO i 

IOOO 

1000 

IOOO 

1000 

IOOO 

1000 

IOOO 
1000 
1000 





[01 1 9 J ±ao^(c^stig*tcfcv^T. -tsisam 

^*>300-500Hz. SOOHz-l kHz<0« 
[0120] HxC:,<^^X 0 . IISfe0|-C-#ISL^cW^ 

10 1 2 1 J 



a. 

2 ig^mjiMc 



(16) 



nmW- ] 1 - 6 1 6 ] 6 



3 m:&T^m^m 

4 i^^siT^m^m 



5 7DT;*-'<.yh 



imm^] Bmm 

[fS^iSl] fn-fft«»tg2 0-2 0 0/imf8tt« 

msPT-wmia ( i ) t^msLT^m=tfim ( 2 ) t s•*^-c 
(aaiB) ^'^r<tt20M%tffl!js?n, 0. 1 

2O0-3700cc/cin2 -min.-C'* 

•5 , &mfST^amm ( 2 ) listt^k^am (ante ) 7 

0-9 OS«%i: . iiaiatCc7)|KYL*J: Oil'^^< 1 1, 2 
0X:fti^«{|l4iS:S-riffi«'fL^jyill (il8«tB' ) 10 
-3 0«ft%fcT-*fl^$iX, 0. 4-2. Okg/cm 
2 <7)ffi3BStl 5— 5 0min<7)Jl;^pii:$-:SL. flo^m 
JEO. Olkg/cm^ tCi>(tl>iiMS3!r^l 5 00-4 
OOOcc/cm^ • m i n. T'*)'), ±ie2«cOSm 
EO. 0 1kg/cm» tcfc{ti>am4«0||*«3 0 0- 
2800cc/'cin2 ■ m \ n . X'hhZti^Wltt 

[IS^3S2] a®<*i&(*coffi2gS*>'0. 5-3. Ok 



±ie(RI&g^«i?BJi ( 2) c7)a*tC{i;KiJx;J.r;U$-± 



( 1 ) tmf^yf^mm ( 2 ) t^-^^t' 
^0, issea^m^e ( 1 ) inswat^jm (imA) 
8 osi%t . u.imA</)mt^.x o^^^< 1 1 2 

0'C«v^«<t^?-W-rifK«ft^MII«l («BIB) -JfKc< 
t (>2 0SS%i:T-ffl«?*x, 0. 1-1. Okg/c 
in2 C0ffi?&gt 1-1 Omin«7)if;^tS-^rL. M^S^ 

EO. oikg/cm^ t:fc{t6asyi*n 2 0 0-3 

7 00cc/cm2 • mi n. T-^i). fifBgFfapfliJi 
( 2 ) {iS«^bi^J»t (mic) 7 0-9 0Sfi%t, 
^*l»tCiO«{t^J: •)il'^^< 1 1 2 0•CftV^«C^$•W 
tl>«ttfl:.^ll«t («ttB' ) 1 o-3oa*%tffll 

J^$fl. 0. 4-2. Okg/cm^ (^m'SSS.k 1 5- 
5 0mm<7)S;?ft5r* L. floS^EO. 0 1 k g/c 
m2 {CtJ»t6ii^AM 50 0-4 0 00cc/'cin» 
• m i n. ffcO. ±s^2mff)^f^E0 . 0 1 k g/c 
(Ci>ftl.li^£0ll*«300-2800cc/cin 
2 • m i n . T-$)^je^ffl«H*5r. m?giS.t±ii^ 

m&T^imm ( i ) tcomz±in&msc=fm^m ( 2 > 
sj^st^A^' 50-300HZ 05Kfflosaa$(cis^? n 

-3. 0kg/cm2 T*>0. Jl.i^A«l 6-6 0minT' 



(17) 



n^f- 11-61616 



tts*358j mtimBRi/mB- a. ^';x;:^t 

■ri. J: 3 tcis^ L/C 3 > -.-jL himvhhz t m 
mtt hnnim 5-7 <nm 1 flieaco zmsm^m 

( T L) ofl«ij<7)ie^ b ^/Kcw L , 

30 0HZ-1 kHz^r)^jSJi!tji^(-fc-UT. fOjgjji^ 
1 - 3 d B (6l± L/C#«2ii*5t ( T L ) 

lOOOl ] 
[0002] 

;H£7)$S(*iiB||(cig^|g«jf(4;2*<{aSL, 

7 * -A. ^«^lf<7)^?lSS«A>^>;5:4(S?ggjg 3 

y 4 1 3 ^ 2 SM3e 

10003] 



>->^i—:?<r>2mM^'^mmmzi6K^xii. m^- 
ei!i*ffl7DrgiirfiK7)3e^tttLhfi 

(0004 ] ^^miZcr>Xo^j:9m&^XKi:^iifc 

^'Bmmi^i:mmtilti:mtthLcr>X'hi. 
10005] 

its 2 0 - 2 0 0 >u m T-aeHig 3 0 - 1 0 0 m m (T^lil 
(2) kir^A.TKcmmx-h'^X. effi 

K^«^isJB ( 1 ) liT^mt^mt (mA ) s os 

S%i:T'««Sil, 0. 1-1. Ok 
S (aW) i: 1-1 Omm<^)©At?-:^L. fio^ff 
0. Olkg/cmz {CfcJtSiimfiTin 2 0 0-3 7 
OOcc/cm^ • m i n . 0 . lSS&S^«^;i 
(2) {iS»C^ll*JB»t (l»|C) 7 0-9 0fii%i:. 
^liUCOKIt^J: OiJ'^^:< 1 1 2 0X:^Sv^«cfll.^i5•W 

ti.iStt^L^a»« (ajure" ) i o^soimxtx-m 

Bfe$^l, 0. 4 — 2. Okg/cm^ cOBSSfflCt 1 5- 
5 0mm«oaAt5:WL. flo^SiffO. 0 1 k g/c 

izm-fim^tU 5 0 0-4 00 0 c c/cm2 
• m i n. fj)*), ±ie2^O2^S0. 0 1 k g/c 

{Cfc»tl>a^<7)ll*<30 0-2800 c c/cm 

2 • m i n. Thhzti:nwLtth£^mmmmzji 

[0006] 

ii#tt*g5-[6i±?^s{cii. mi (c. mss.T>immii 
'^(om^imM.izmmii&mhz i iim^m-h 

'^^nhm<^nL. tkmm<r>mmi. immmmm 

<^U'^ti:mm\zm--thtiK 4^T-tiB^e^iitD-fi.z 
tsi/^a?iis-fl!jj£-r ■i)a»t<7)^*)g$-/jN$ < -r -5 c t 

£OtgjD{ciffi«.^tli^«scoSfiJgaDJio:t*5 0. mute 
[00 07JSS2(C, ^S5l!3fit;S?gg^«:ffiiifcA<« 



10009) m4(c, SiMEM*5r««$-t^l.(3t'i6# 
/h$<^&it<iia^*i7)i6]±(cffiy>T^S>jT'$)i.. L 

f = l/2«- • [ { (m, ) 
too 1 5] L*>L*l6Bfl(Cj:-5Tfl|J«$*il,2«aig 

A^ramizm^-riMi^mmix, mzmignzm 

»L, nV)^^^^^§SLirimtit\>'^r>t:-)jm*^X'ij 

(0016] ^^mt^^fimmi, i ixm&i^i&sii 

5 0-3 0 0HzmmizWi^i>Ztmil\K 

3 0 0Hz m(omigi^izim^.m^t^t i k h z tJi 
T-&^rv\ 5 0 H z*ajcits.£S:is^-ri.{cji±iea 

10 0 1 71 <j:v^T\ ^fifiiJt£7)ii#<ig^^(:-:>t,x 



1 8 ) l$|!a^ 1 1 - 6 1 6 1 6 



(0 0 1 ]]tf^, ^mir£^mmmmiifi^^\-umm 
b ^ffijKT^aiffi/i t crtf^izi&^myf^m^mij^&ittiii 
oizist^hzttzx'o. »s8LT^»^mb9\-mmt 
izxDimmmmiiiimAi, icomi^H'ois^ 
m»mi,zfiB.izw-n^ithztx\ wmiznti^^ 

i6M>''«^«^aiit/asifi^aff-f ^, ; t j: o . r^^t 
m^imi: 5 0-3 0 0 H z ff)B:M(ommnz^^-fh 

i^f:mi^x9ymmt izx o 2SSje^««(*srffM$ 

b^cTi^tix, '£^^mm±<r>$)hmmx'm 
Wff^-^i b , mmiiznti>j£'^&.mm^fiitH&m 

ftMlz^^-r^ZbiJ^'^mX'fiO, -^iitc J: oTje^tt 

[0013] "flBIBt LTft«gJf:|j|^5;i?-:ft-tt$-tffo 
2SMje^fli^(*o 1 ijritsjgjfta ( f ) ijhR«(cT 
le ( 1 ) 5tT'j6(El$ixS. 

[0014) 

/m, • mj I • E/d] ./^ -(1) 

W>Mi>, *i^^c7)i6^ffliS«s$-fflu/c2SMieW«lii 

4gs}S}a3fe (TL) <r)nm\<7)m'^iyKMztiLx , m 

2 SSjE-b fllja<*(i 300Hz— IkHz (Om^&m^ 

(cfcv >T , -e^iijjSdRTi^T'^ssajaj^A^ i - 3 d b 

[0018) ie^fl!ji«t?^ffi«ti.ie^aii«E^(*c7)M 

mbmz2mm'^wmi:m&thbmi<^x 3(c* 

^:±mhi&=S^mir'^i>Zbi)<X'^ ^ZX'2MM.m 

T-3 00HZ-1 kH2(^^gi5jRIS«{Cijk%T. ^2 
3i«* ( T L ) <:0|jaBil«7«e§U'<;P^ 1 - 3 d B±0 

[0019) tU:cOR.^.A»f>, ^tl". a^<*^«s<7)ffi2g 
gJiO. 5-3. Okg/mJ (;)«HT'«>S::fc3!><l!flL 

3. 0kg/m2 inLhb%&.m<r>l.X-n 



(19) 



I^BHP ] 1 - 6 ] 6 1 6 



{ 0 0 2 0 ] aH*^«sc7)If 1 6-6 0mm(7)gffl 
14liE<7)|S)±{C{iJf V^{3 t-^V%*\ 6 0 mm 

[ 0 0 2 1 J wamzyt^Kc'A^mirii^-tuzii, 

b&fS^-m^mcr)M^MMi . 25^ff0. 0 1kg/ 
cinMcfcl>T3 0 0-2800cc/cni2 mi 
n . cOWfflrtfc l^j:imii^^h<C\>\ ii§«l&*<3 0 0 
cc/cm? ■ m i n. ili^T'li, *««!ii(*tSia(l«l 
izmtt'kO, 2aM3e^fl|je(*$rmL=S:</jr|,. 1 
5UIII**2 80 0c c/cm« • m i n . Jrfi^l, t(ft 

1 0 0 2 2 J iimnj. iS(£«ai«otiitts. a;if*£7)ii 
3;^M*!iD$-ff(,\ tfz. m<r)mtLW^?*)iz<<^~ 

<Kc\\ -15. «»tS*<2 0 0//m^|ii|,t3t^:6:ii 

[0023] T^mincr)mf\sti:mti±x-m^m 

J»tftli3 0-1 OOmmTi)*^^?:^^ IHItA 
3 0 m in*)1tT-«Jf «;ffil!!^lfiJcr)f^SHi(-^ tj . 1 0 

[0024] »:^m^m»b ixa. ^H'jjixffi^ 
*>ffiitt. mm6^^&, fm^(o,^/}-hiALxi6^. 3 

>J T 5 , --ff 'J r ^"J D - h U ;Hf £0;K V t ayp 



1 0 0 2 5 ) -f^T-. «a?s^e?fi^{coi^TiaBB-r 

Ji?SL<<iiH«g2 5-2 0 0Aim<r);§ii:C*Jffitt 
(a»lA ) c7)a/7 8 0S*%t , «ttlAiOtt^biSJ: 
=Jt< fc 1 2 Or«v^lKfli*5:^t«.t(»t@2 0-2 0 0 

//m£0{s«fb±t8»t (81MB. tt:imT^u>r-m 

ttt(j03) O^i'^>5r<i:i,2 0aft%tJ:')=^'S. 
T'^{L^a»tglS2 5)L<ml.XliT'*>SIi:*^S|i(C»|l 

«»tgli2 0 0/imUTT'^(tn(f^r/^^u, ^fiiO 
, iS«C^iWI A*<8 0i[»% ^ie;i h t iR^WOJf 

[0026] SR^t^fiftt Ali||«flt):ir;nq£ V-T 

[ 0 0 2 7 ] IS«:{t^ijffli|BJiaitg2 0-2 0 0// 
m, «*t;R3 0-l OOmmCOttttltf, i^^L^JftlA 
J: Ottfll^*s^l'-^< 1 1 2 0-C{i{Sv%8a|-C'*) ») . ^® 

JK^»ffiJiW+(c 2 0-10 OSM%coS'I^T-iE-S^-r 

i&nx^AimBii/^-^ yy-imiiixiNmmiz 

a6MfAi:!K«ttwfti;tfJv-. (laiittf, S«tA*<*^ 
li^^y 3-/i'fiR:»5:«l^i^diyi^y Htl. i t (c J: 

[0028] Itt^^L^iStttBcOK^lA^Ssej^iSi:?!!/! 
OfifiSJj6T2 0afi%*Slt^-5.t. 

■mx'hh:iti:Mmth. '^ms.^nmmm%(7yw 



(20) 



!^IS!¥ ] 1 - 6 ] 6 1 6 



too 29 J Zcnt^UU yr~mBii20Mma 

±v$)^ztmti^\ mmi 2 o ju m ^mco t con 

izimco:^m^i<m-titzi^, mstatttracots^ 
imi<^j:hr2tbx'hh. 

[00301 Tmitf^jmAtmitAmBmit}^. 

m.-b^2 o-c*j»t t , Wim&^^z^mAmi 

^^^^^h\sssjmjfimhxmk)Lt£*) . Si^s^is 
%(mm:mf'S:^tiit'^t^, tvm.xr\.7.mL, m 

[ 0 0 3 1 3 ;§ffi«^«^ii««^i-a5isat 
2 asifi^is iiit s- m L T lE^tt 86 WR-r s o t g 

m^T**)l). ML-^^), ffiagJSAM . Okg/m^ Srilg 

ommcoeffltcj)^. 1 mm7|^:3l<7)liAx- 
±ie<7)SD?^«gE$:t^l.a^gJg?^FaPiiii^fiEJBSltT•^) 
*),fck im^mx'h^x i^mi^m^mipA^ 

I 0 0 3 2 3 *5|BB<?)3g#fflaJltt:li, W;t{fii!)m<7) 

ammmmimmLtzmx-m^mx'hiz t 

-6. 



t 0 0 3 3 ) iieStttSkJgtlfll^tlCj: K,m?iijD 
*Ui£JB$ix/>;;SS&JK:^ai7BUi. ^<r)^EO. 0 1 k 
g/^cm^ {'fcJ-ti)2^*M 20 0-37 00 c c/ 
cm' • m i n . cOiefflt^'S. 

(0 0 34 3 iXt^t-. )S?PS^«^Ji{coi^TlttBJ-r 

i. ^^Bm£^mnmt^cr)£^itmmz(^±^^h 
[00353 mmm^mnmmiio- 20 ou 

m. »tL<(l«»tg4 0-2 0 0//m. «ltt:^30- 

1 0 Omm<T)m^]t^imCti^7 0-9 044%^. fj 
id^OiltlC J; 0'>^f < 1 1 2 oriiWc^t-StOtti^ffitlKjt 
.*i»tTj)-5T«Mli22 0-2 0 0/iin, «ltt^30- 

1 oomm(^«i« (jBiiB- ttznaT^u >y-m^ 

[00363 ^it^mcii, midmAtm-X'L 

(00373 smx-f>i>{m}&mx'<7)m^iinti:i^±^ 
ithizii, m^^himco±^mzj.o-i:<7)mmim!m 
imi-^Simmi, ii)^if<7)immzx^xiii& 
^s[T^imia(r>mmn^mT i . mx'<7)^c o 

i>.mi. 2ooMmnx-iism(7)£=^mi:nhff)iz 
liT-mx'hi. 

[00383 mxit^,mcff)R^ii, m'smf^±<7) 

fZlf)iZ^<:^^-^^im!iti>lZli 7 Ofii^Jait-^ttn 

(ft»*S(Si:^r4. tfzmS^^(omVi, ««1t<0FI«o 
*A>^) 9 Ofi«%l.:tTT'=&r{tWf^£>^^\ 9 OMMX 

(00393 mspr^mmi:tiifiiti>mni. mtm 

*< 20-200/^ m^oeBg|*IT-^«^tSAv]^? V m t' , o 

i:'ia^ttflgJi|t>l±tl>*^ iK»lg*<2 0juni*>||<O«ir 
^f<.\ i/c. 2 0 0;uin5rjtBil>i:a5v«ttt®#ttl£ 



(21) 



■^WF 1 1 - 6 ] 6 1 6 



1 0 0 4 0 ] s,f^it^.mciivmA t ^m. m^m 

;f-.^-1f <J •7-X-hi>Zi:mil<. AS6<){CU.-K 'J x 
^ U y f- U 7 U - h 5- t -ri) m^.^ 'J X X T 

>\^ir)K(i>. mcnmmmmmimhKimPim 
[0041] mit'^jmB • >r-mb ix 

SIK{L*i»6C*<;f.t-l?';x;^T/U^S 

t Lxm<r)-i^^miitU/ttziif')o-ivm 
5r«a^ i J^cii r U > H 1 1. 1 1 (c J: 0 S^tt L - l!c^L^. 

[004 2] mati^imc t imits^jm b - cr>mt 

[0043] atfc^L-suKBiB ' II. a«ifi2 0// m5tcja 

^ yy-mn. ^w<.z'\tz o ( ^x^TM^m ) c . 
i c t a y 0 < < i^-=5:aaii^«flj^ 

%m\^(nx\ minmzim\i.,' m&\t<nm&i)-hm 

^^RX/m^iri&Tth<DXlfftL<^x\.\ tt:,i& 

mt^Ms^B- (^m^s.ti^ms7FwmM<^mM.mi^x' 

2 0 MMXm btfht, |5l»t:jg^ A OS^nc J: 9 a 
[0044 ] KSg^«S7EJi*«-e(7)ig#11g|^{|St.?. 

0. 4kg/m* *iioffisee-c-iiii#tti£<7) 

[004 5] ii®SA'±ieeB8(C*>6ftg?g^ai:?6Ji{i 



] 5-5 0mmc7)«5;V$-Wr.&;t5-S-ri), ] 5miii 

^mcn^^^xn^^fSi^^m^mtcry^ni^ms^ <^^n 

TL, -:&50mm5ri8i.l.i:||IS(cfiEffl-rS±T;t'< 

[0046] ±id«S«taifl!l£{cJ: >)JUfi!c?ii/c 
(SSS^Wi^BHi. ^5^10. 0 1 k g/cm2 tcijv^ 
T-f<^§ia*i] 5 0 0-4 00 0cc/cm2 -mi 
n. t^O. filiiJ^.-iiifttBS^Cili&(cMI.. 
1 500cc/cm' ■ m\ n. ^mt^Jihtm^mL 

4 000cc/cm2 • m i n. $rS;c 1. 1 jJtCii^ 
[0047] iXt^r. il!l*ffl7U7-^>i-aU-^"\ 

ffii5«»«iS. ^tc 1 k Hxmx-cn^^'&.^imm- 
hztifi, m^immt^i:,nmx'hht\ ^^^oje^ 
sJiWi s ismffl 7 D 7 ^ > .X b - ^ c Si ^ 

[0048] iTt, smMmyoT-i >>jL\y-^i,zm 
m<, ^m(^^^mmwbi&^-^h^i,ztx'ya 

7'f >l^j.U-:^^iiif::i;ijx;it.r>VX-WttiZtifi 

'^mtKc'o, Tm.X'^-fh'<'mm^-i 9 

^}L^^hZti}^X-^h. 

(0049] *l|Bfl<?)jg#fl|ji»(i, ii^ttS-^ < :S L 

[0050] *l|BB«Oje««Jil*<0|!!jtaJi . 

'^$v^;g?&S^«^®^Oif i L< {i--K';x;^ryi. J; 0=&r 

1i\mim^zi,^-Witth. 
[0051 ] MtcM(*:(f«)tC(i. SKJfg 2 0-^ 2 0 0 
m , litt^ 3 0~ 1 0 0 min«^;S«^b.^S^*tOS/f 8 
OSg%, RV^-eoat»80R{b^.J: '9^/<^^< t, 2 o*c 
(ftV^»^L#,$r*t&««Eg2 0-2 0 0A(m, tt?tt*3 

0-1 oomiii<^/w>:r-««iii'^/f<tt>2oa*% 
Piaiic. ai^S4o--2oox/m. mfi^3 

0-1 OOmnKOKISICfll^Jiaii? 0--9 0fifi%i: , f 
(O^SIJ: 0'>^:< 1 1 2 0•C««•(L^.<O^Sv^afltT'i»tt 
S2 0-2 0 0//m. i«l:g3 0-l 0 Oirim<7)««;{t 



(22) 



11-61616 



.'^Mm< 1 0-3 om&sifryv > k l rmta^ni:^ 

0. 5-3. Okg/cmJ (Offiffigt 1 6~6 0 mm 

[ 0 0 5 2 3 *5iBflcr)ii#ffla^«cii, mum 

[0053] 

[HiSCTl WT. lli60i|(CO^^T*|feBJ5:SEtci?MHCi» 

[0054] )aTc7)iijftMai;fit«WKfc{ti.«-if#ite 

1. ii^Ci 

^-tyr/l/tOV^T. J I S L1004,L10 1 
8 , 1 0 9 6 tC«^$it-i,ii§i14BC«<oaj^:fr& 

2. ie^ttfig 

^-tyr/KCOk^T. J 1 S A 1 4 1 6C0 

L ) cOgJiBijcOKSl^'</Uir 0 d B^b tTK^ttfig 

ll5r»tbL!t. ISt:;r(^ll$r3 0 0-5 0 0Hz, 50 
OHz-l kHziO^aaS-C-^i^U. /77tii:y) 

[0055] ( mttm 1 ) s?&]^«^i*we 4 o 

Og/cmJ . JI^5mmr. aatg*<J 6 0 jl/ m . «6t 
^*^5 OminOTK'Ji;^f-;baaf A$r 2 5lli%£: . ii 
Its 6 0 *i m . 5 0 m mf»Ht A J: 0«-(L**« 

9 OXrtelv-K'JxXr/PaSIB?- 7 5afi%tT'ffl(£$ 
il. 2^0. 0 1 kg/cm2 T'c7)a^An 9 00 
c c / c m2 • m i n . f*) •) . 
«1 0008/01112 . Ji*35mmT\ atttgt«Jl 2 
0*«m, 8[tlftJ<j5 0mm£7)^'jXXf/l'aHitC$-9 0 

a*%t. imm^eoum, tm^i:^ sommx-wm 

C i 0 fcfli*** 9 OXfil 'J x;^7-;U«tl B • ?■ 1 0 
afi%i:T-ra^$^.. SSvEO. Olkg/cm'TcO 
a^aA<34 00c c/cm^ • m i n . r3>l)aittT^ 



fflPSS leasts t ■?> L X' 1 »:ftjR^?r 2 o o h z tciss 
10 0 5 6 1 ( mnm 2 > s««^a^Ji<7)as?SK$- 1 

0 Og/c , ^EO. 0 1 k s/cm' TcOffl^ 
M*>'2 500cc/cm2 min. t IfzWHi^tt 

mib^<mtizixjg.^nm (2) ii^muz, 
[0057] ( njfew 3 ) ^mT-wmm<^m^s.i: 1 

0 00g/cm2 , ^%K0. 0 1 k g/c m^T'COa 
$lA$r ]200cc/cm2 min. t ItzVMUm 

tmi t^<Pii:cLTa#flun* (3) imnLfz, 
[00 58 J {^mA ) ■^m^»m(r>m^i 1 m 

m. ^%E0. 0 1 k g/cm2 X'(r>m%Mir 1300 
cc/cm2 • mi n. tL/^mJillife0>|] t^<|5| 
t(cLTje^«Ji{* { 4 ) 5:f^SL/i. 

[00 59] {mmm5)is^SLT^m^m<r>m^i:i 0 

mm, 2S\ff0. 0 1 k g/cm^ Xcoa^iSr 200 
Occ/cm2 • mi n. tLfclili'MSIItfeM] i::^< 

mtizix^mmw (5) frmitz. 
[0060] ( mt^m 6 ) ^?if jK^aiffiii*^8H«g 2 5 

Mtn. tt»«:^5 0mm<0;K'jx;^f;WSB«A5:2 5fil 
aa«S60A(m, aat;R5OmmT-ai«tAj;0«; 
9 0 -Cdtv y x;^ x/Hi*tt B 7 5 8*% t T 
fllS^iX. S^O. 0 1kg/cm2 T'COa^A^l 
800cc/cm2 ■ mi n. X'hhVMUmiftm It 

ik<mtiztxi&^mmw ib) imitz. 
[0061 1 imnmi ) iihm^m^mt/^mti^2 o 

Oum. aHltft5 0mmcO.-Ki;xX-f/HiMtA?r2 5a 
&%k. fflttS6 0/im. mVt^SOmmX-tmAX'J 
m{t^*^9 0X:fio:ic«;x:;^T;H»ttB^7 5Sai%t 
SmEC. 0 1 kg/cm^T'COffl^aA? 
2800cc/cm2 ■ m i n . X'hlVMUmtmi 

t-k<mizix'mmmp^ {7 ) ^imtfz. 
[006 21 {mim8)-^ms.T-mm¥im^bo 

Mm, IW«:g3 0mmi0.1^Ux;^r;Httt«A|-2 5Jia 
%t. a»tS6 0jum. tm^5 0mmX'm^AXO^ 
it^i}^ 9 0 X:(Sv y X ;^ r /L-Witt Bl:75fifi%tT 
2SV50. 0 1 kg/cm* T'<OfflSUI*<l 

7oocc/cm2 ■ m\ n. x-humimtmit 
ik<muzLxm^mmw (8) ^imttz. 
[006 31 {mmi9)mmepr-«mmf}^mmeo 

Mm, m&M:l OOmma)7i^0XXTl\^imAi:25m 
i%b, mi&'^eOum, i»*t:R5OmmT-«8«Aj:0 
I5C^I:^*^9 0-CftU.-tt';xaT>H»«tB?:7 5M%t 
X-m&^ix. SmflEO .01k g/c m^T-coaS^JI** 
2 100cc/cm2 ■ m i n. T-$)l.mMSjl»Sf«l 

[0064 ] (iijt<?ii 1 0 ) s?r^s^«^5Ji*<aa«fi6 

0/im, <«*lft5 0mm(7).i?yXytr/H»|A*<OaJi 
aatg6 0>um. aelt:R5 0mraT-iBlttAj:'3iK 



(23) 



^ISH» ] 1 - 6 1 6 1 6 



fL^5*i' 9 0 -Clft V 'J x;?. f /uaat B AM 0 0 Si %T' 
fl!tat?fl, 0 1 kg/cm^ t-c0ii5\AA<l 

500cc/cm? • m i n. T*>I.Ja?Mi|liSWl i: 
^<mHilX^£mfai¥ (10) 5rf^fiEUc, 
[0065] (^Sfi^ 1 1 ) iS,^'mT^^^mi)^im'^6 

t-fl!Si$il. ^EO. 0 1 k g/cm^ TCOJi^SA* 
2200cc/cin2 min. ThhlMUmtim 1 

t^<HttcL-Cje#»«(* (11) irmtr^. 

{0066) ( ^ttm 1 2 ) ;g2&Jt^«^li«*>-|»|g 6 
OAim. aStlftS Onini<7)^Ux;if /l^iffl}tA$:2 5S 
J«tS2 0j«m. mii^5OmmXm&AX'0 
^C*A<9 0'Cftl,^,-ifJx;^f-/Mi*IBIr7 5M%fc 
t-flltft^fl.. 25^E0. 0 1 k g/cm2 TOji^fiA>' 
14 00cc/cm2 ■ m i n. T-^)l,l,:Jli'Mi»^fcP^l 
i:^<|BIt{:LTie^«ii«: (12) J-fPSHUc. 

10 0 6 7) ( mmi 1 3 ) »m&^m^m-tmme 

Oum^ I8*tft5 0mmc7),-KiJx;^r/U«lfA$-2 51 

OW^t^A^g 0'C(Sv^;K'Jx;;^-r;H«tlB?- 7 5aa% 
tt-fit^^/l. ^^ffO. 0 1 kg/cm2T-60Ji^ 
*<3 1 00 c c/cmi ■ mi n. ThU^MimtHm 

10 0 6 8) ( mtkm 1 4 ) ;s««^«^iii*i«»tg e 

O/im, «itt:^5 0mm<7);}fyxxriH}»|A^2 5fi 
«*|g6 0xim. aSt«ft3 0mmTI»«Aj:») 
9 0 -C® V ^dt U x;^ t;I/«»« B ?r 7 5 t 
T-fll«$fl, 25\50. 0 1 k g/cm? T'Oafi*** 
1600cc/cni2 min. X'hlWHmnm 1 
fc^<Plt:(CLTji^aii«£ (14) 5-<^S!!L/>:, 

10 0 6 9] ( mimm 1 5 ) mm!^^igmmt<imm 

Ojum. littft50mmc7).-K';xXT/Hi*tA?-2 5a 
«i«lg6 0x/ni, 1 0 0 mmT-«a«A J: 

0»:^L^A<9 0'Cftu.-K'Jx;^r/U«tlB$: 7 5i*% 
fCtt«$#l, SSIEO. 0 1 kg/cm'fcoaSll 
)!>«24 OOcc/cm^ • m i n . T'^SUWiUMffiHI 
lt^<|5lt{:LTi6^ra«{* (15) $rf^RL/>:. 

[0070] {^itM 1 6 ) m^T^mi^m<7)m^^&i: 

4 00g/cm2 . ?5mBE0. Olkg/cmz t-<?)a 

3 8 00c c/cmi • m i n . t LTtm^'htiH 

i&Mi t±<mtizixi&^mi^ (16) ^f^L 
10 0 7 1 ) ( mt&m 1 7 ) m&^mKm(om^&^ 

2 00 0g/cm! , ^^0. 0 1 k g/cm^T'tT) 
a^SSr2400c c/cin2 ■ m i n . t LtzU^9Hi 

mirni b^<muzLx}&^mmi*^ {id ^f^«L 
(007 2) (^iewi 8) (Ka?®^«H[fijg<o/fA^i 



5 mm, S^ffO. 0 1 k g/cin= T'i^ii^*-2 6 
00cc/cm2 • m i n. i L/cWWil^ififi^J] 

<|Sli:»:LtjfifffliJl«t (18) i:i^mirz. 

[007 3] (UttWl 9) {RSgi8r^»ffil«OJ?A5-5 
Omm, 5^E0. 0 1 k g/c X'CTtm^Mi: 3 5 
00cc/cm2 -min. i t^cIOJHillifi^J 1 
<|Slt:»cLTie§afl«c(19) 5rf^!RL;L% 

[0074 ] ( Hitfl^ 2 0 ) jS?&jSE^«?6;i*\ «Stg 

MMxt. mmeoum. mn^dommxmtcx 

*) 9 0 -Cfflci v-K :cxT)\,mii B ' $• i o a« 

%i:t'fl!^$fl, 25iE0. 0 1 ks/cm' T'cOii^l 
fi$r280 0cc/cni2 • m i n . t L /"^ l-:m-<i|ISt 

mi i:ik<mtizixi&=Bnm { 20) nmu^, 
[0075] imttm 2 1 ) mmT-m^mi)^, mum 

200x/m, aat:R5 0mmcO;l?Ux;^T/H««tC5-9 
OSM%t, ai«g6 0jum. 0*1:^5 0 mm T'iiiMEC 
J:')!R^b^*^'9 0-Ci£o;K'Jx;i.x/HiH«B' i: I OM 

SSIBEO. 0 1kg/cm2 
Ta$l*5-4 0 00 c c/cm2 ■ m ] n . t tf^iWY 

nmmmi tit<mtizix]&^nmiti{2i ) ^r^m 

Ltz. 

[0076] {mmm2 2 ) m&i^ 

1 20x/m, Jitf:g3 0mmc7);KiJx;^f/U«HftCJ-9 
0ag%t. aB«@6 0jum, a*t;S5 0mmX-a»tC 
J:0«Cfl:^**9OX:<ai^;K'Jx;^T/Pj«JiB' 1 OS 
ft%tTl8B£?*l, SmEO. 0 1kg/cm2 Tcoa 
^UtS-SOOOcc/cm^ • m i n . i L^clU^'MiH 
tt«>!lli:^<|5lt(cLTig#am (22) ^<^L 

[0077] ( ^Sfefi^l 2 3 ) iftSESTjaffiji Ai, SSKtg 
1 20jum. m&^l 0 0mmc^;K'JX^x-'U«*tC$- 

9 0i:«%t, mmeojum, m^sommx-mu 

C J: Oi5cfl:.^^i*i9 0'CftvxifJx;^-f/l'a*(tB' 2- 1 0 
Sfi%tTfl!^$il. ^^0. 0 1kg/cm2 T'<7) 
35112:3 7 00 cc/cm2 • m i n . t L/ci3Mi 

mmi t^<mtizixm.^nmtti ( 23 ) irumi 
[0078] ( mmm 2 a ) i&mfSK-mimt\ tmm 

1 20;um, Ommc7);K'JXXT/UJitiC ?: 7 

oa*%fc. mimboum. mxi^50mmx-imc 

J:'9IXfll*>'9 0'C(5v\-K'Jx;?.f yL-aStB' ^ 3 0a 
4%fClS«$fl, ^^0. 0 1 kg/cm2 X'cnm 
S^$r29 00c c/cm2 min. t L/cJOJ'Mill 
Jfe<5ilt^<|5|t(cLTje^«l«s (24) 
tz. 

10 0 7 9] (m.m\2 5 ) (ftSS^jaffl^*:. 
120*cm, aMt:^5 0mm<7).-trijx;^-f/Uaa«C5r9 

on^%t, m&m20um. m^t^sommx-imc 

J:0«^l:jfe*59OX:«n.-K'jx;^T/U«tlB' ^10* 



(24 ) 
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51*$- 3200cc/cm2 min. t L/cl-^l^t-iil^ 
Umi t^<^t(cLTifiSaS» (25) 5rf^KL 

[ 0 0 8 0 J ( ^mm 2 6 ) m^T-m^mi}\ mmfi 

1 20xim, j«*«:ft50min<7)-1t>Jx;^r/l-*ill^C$'9 
OmM%b. a»tg200/ini. «t|;K5 0mmt-««l 
C J: 0IR^L?5A<9 0-C«i-^.-K';x;?.r/Htl«IB' ?r 1 0 
S4%tT-flia?n. ?^^0. 0]kg/cm2 T<r> 
ii^45r3900 c c/cm^ min. tltzVMli 
mwm 1 1 ^< H t tc LTigiffll«fl5 (26) 5rf^S! L 

[0081 ] ( mmm 2 1 ) ^^fs.T^tmmi)\ «*tj? 

1 20/im, aB<l;R5 0mni<7).-Ki;x^T^L-tW«C$r9 
Oa*%t. «l«g6 0iuin, «»t^3 0inm-C-«ltC 

x^mt^ifi9 0'c^\^^^')jiXT-ivmviB' $-1 oa 

fi%tT-fljfi!i$ix, 2^0. Glkg/cm2 T-coa 
5ll?-3 3 00c c/cm« min. i: L/cJ.:t^Kill 
1 1 ^< |S| t (c L-CiS^fllii* ( 2 7 ) Srf^ L 

10 0 8 21 ( ^SSffH 2 8 ) «?B>ga^«ffi;i*J. ittltg 
1 2 0/im, jWi;g5 0mm<?).-K'Jx;;^r/UJit|CA<9 
0fiM%t. 8S«tg60;uin. mk^\ OOmmT-Httt 

CiO»;^L$>'9 0X:«iv-K>jx;^f-/P»t|B' A<1 0 

$«*«3600cc/cmJ x'hh\:M\i%ym\ t± 
<|S|«(iLTie^fllH{* (28) ^f^L^>:. 
C0083] (^86012 9) ;§?EJK^«?|5ii^jg)S-t|, 
.-K U X r ;H«tt A fc .-K 'J X ;^ ryUatt B coWiiL^.<^ 
*<2 0°CT', ?^E0. 0 1 k g/c m^ T'^ffl^a?: 
2050c c/cni2 min.t Lfcm(i5IJS(5l 1 
t^<I31l:(CLTi6#S;i«: (29) ^f^lHU.-. 

1 0 0 8 4 J (mmms o ) & 

•tfJx;^T;Pa8tCi:;K';x;^T;U«*tB' ti^ttfl:^ 
11*^2 OrX', 2ME0 .01k g/c m2 -min. 
T'«oa$yi$-3 5 5 0cc/cm2 min.tL/cJa 
^Ml^iBWl ti^<PlttcLTje^aJi» (30) Irf^ 

[0085] ( itmt 1 ) ««Jg^«ffi«coffiii&IS5r 5 
Og/cm2 . Sf^O. 0 1 kg/cm2 T'tfOii^ 
5r2800cc/cm2 - min. tlf^atiHimtm 
1 i:^<|3|l:icLTii#«;ittc (3 1 ) ^f^SL^^c. 
[00 86] (Jt«Wl2) ^sEjg^a^|ilc7)a?&JS5:2 
000 g/c m^ .S5UE0. 0 1 kg/cm^T'cT^a 
§l«$-9 0 0c c/cm2 ■ m i n . b Itzmamt 
e^l t^<|31l:tcLTji#8,)i(* (32) 

[0087] {ktmi3)MmfS[prm^m<r)i^^im 
mixriz&mr * twi jytfl^i it^<ip|i:icLTig# 

mm»i (33)S-f^SLJ:^i: L>t*5, ^»KJ<7)«tt<!0 



[0088] ( it$m\4 ) m^'S-T^wmmco^^f: 2 0 

mm, ^EO. 0 1 k g/c T-«oaS%4$- 2 4 0 
Occ/cm^ min. t L/>: WHiSIJSCT 1 h 
lRlttcLTjeit»«i* ( 34 ) $-f^»U>:. 

(0089] ( it$m 5 ) . m$.m 5 

jum, lft«:S5 Ommc7),-ifyx;:^r^UttS«A5r 2 5fifi 
«StttS6 0//m, «at:K 5 0 mmTailfA J: O©: 
^L^i**' 9 0 -Cfii ^.-f? 'J X ;i T /HiH 85-75 MMX k X' 

(35) ^:mix 0 b itztf^. m^Atm-t^'xT^m 
^bKct>-r. vmx'^tit^ntz. 
[009 0] (\mmb)-^mmmfiimifimm3o 

Oum, 18tt:R5 0mm(7)7KDx;iT-;PfiSa«A$r2 5S 
8l«tg6 0;^m. aii»t^5 0mm-C'8tttAj:0 
Wt.**'9 0X:«i.^:K';x;ir/H8«tBS- 7 5fiA%t 
TltSt^n, ^5\JI0. 0 1 kg/cm^T'<7)Ji^ft*< 
300Dcc/cmJ min. T-*)l)lil5'f-lilliftfflJ 1 
t^<|slt(cLTie^«)l«t (36) ^rf^UvT. 
[0091 1 (it«<5i|7 ) Hi^&T-tmmifi. «BtS6 
0//m, «ltl:Rl SmmcO-ltyxj^^T^l-ifttASr 2 5S 
St%b. iffl«S6 0;L«m. aitt:^5 0mmT'«I^AJ:0 
«:{l:^5*^'9 O'Cftv^d^ 'Jx;^r/^ili*«BSr 5 0»JI%t 

T-fli*? *i h fm\,mmm \bit<nt\,zLx jfi^wji 

btch-r. r^mx-ttti)-'>tz. 

[0092] omms ) is?B«^«^Bi*^ mmib 

0/im, «tt:R2 0 0mm(?)-1fJx;i.r;M«ttA=^2 5 
a*%i:, atttS60xym. «tt«5 OmmT-aatA J: 
0«:{L'5A>-9 0-C®vvir'jx;^ir;paittB$r 7 5m»% 
bX'Vm^tl, 2^0. 0 1 k g/cm^ T'COa^S 
AJ2 5 0 0 c c / c m2 min. T-*>|.UWi5|]5feflf| 
1 t^<|3ItlCLTii^mm (38) ^{tilLT^j. 

1 0 0 9 3 1 ( \mm 9 ) ^ss^8i^[i«*^ imm(> 

0//m. illi:g5 0mm<0.-Ki;x>lT;Mi(tA£O;^^T'W| 

(39)S-f^S!UJ:pt Uzifi, W-hi:-^mzm<m 

[0094] {mm 1 0 ) iKHIfi 
60x<m. iatt:R5 0mmO--Kyx;^T;UiB|HiA$:2 5 
a»tS5/im. Wm^5 0mmX-m&Ai.^ 
IR-ft^>' 9 0 X:«i U x;^ f-yw^tl B $r 7 5 fii% t 

xi^^^tihWHi^imi b±<mt\zLx'&m.m 

<* ( 4 0 ) $rf^t J: d b lfzi)\ tmBtm-tt'X^ 

[0095] (mm 1 1 ) ii»tfi 

6 0/im, JBMftS Omm<7),-fr'JXX-f/Pi«ttA5-2 5 

«M«fi3 0 0A/m. ma^sommx-umA 

X 0 IR'fL**^ 9 0 -Gift »- '.It 'J x;:?. r /POttt B ^ 2 5 SS 

%i:T'fl!^$ft, 2§\E0. 0 1 kg/cm' 

a*«3 20 0cc/cm« • m i n . T-J)«)Jai1-<15l*t 



(25) 
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10 0 9 6] ( itnm 1 2 ) «ttg 

6 0*<ni. »ilt*5 Onini«0:Kt>x;:^TyHajf A$r2 5 
0 IK^L^iA* 9 0 'C (5 1 ^tK ij X ;c TyU«J« B ^ 7 5 SS% 
li* ( 4 2 ) iri)^miXo t lfzi)K miBmi)-t^' 

1 0 0 9 7 J (itnm 1 3 ) M^^^T^tmmtK atts 

6 0/im. llll*50inm«0,-|rijx;^-f/HK*tA5:25 
MMXt. mitiie Oum. mt^ioommx-mtitA 

X 0 «R^L^*> 9 0 -Ciftv y X X r /l-mi B $• 7 5 ftl 
%i:T-m$n. ^%K0. Olkg/cm? fcOiiHl 
«*<2 7 0 0c c/cm^ • m i n . T'?)&ia?t-iillM 
mi t^<|sil:(cLTig#aJi(*(4 3) ^f^L<:. 

[00981 ( itnm 1 4 ) iR?&jg:^ai^;ic7)aa5ejg$: 

2 00g/cm2 , 2$vE0. 0 1 kg/cm^ TOii 
§UIS'4 1 00c c/cmz • m i n . t L/vltl^'Mlll 

fc^<l^t{cLTie^«ii* (4 4) irfmi 

tz.. 

t 0 0 9 9 ] ( itmi 1 5 ) (Ra?;S^«^/l(7)iS5ES$r 

3 000g/cm2 , 0 1 k g/cm^T'O 
a^M$r2000c c/cm2 • m i n . t Lfcl^Jt-tJ 
^<!^lfc^<RtlCLTii^a®tt: (4 5) ^f^SL 

10 1 0 0 3 ( it«W 1 6 ) fflc««^«:«ii<o;iP>$- 1 

0mm. ?^SvS0. 0 1 kg/cmJ T-«0jiMl?r2 8 
00cc/cm2 -min. t UztMimnm 1 
<|5lt(CLTje^a«f* (4 6) iri^mit:. 

[0101] {itnm 1 7 ) i&m^T-m^m<r)m^i: i 

OOmmt L/jW?MillSfi<?i|l ti&<|5lt(cLTjS§a 
1* ( 4 7 ) irimtJ: o t Lfzt^. m(im±i}^^w^ 

[0102] ( Jt»fflJ 1 8 ) (R?5J^^ai^l*\ 
5;um. lii»t:R5 0mmC0,-K'jx;z.ryl'«JtlC$-9 OS 
l8«S6 0«m, 18«t:g5 0mmt'9Jt«CJ:0 
tt<k^j!i«9 0'Cfti^.ir'jx;^-fyl^B ' $: 1 OfiS% 
fcT'fl|^$ix|,l,:i?Mill]5feCTl t^<|31t:tcLTii#a 
m ( 4 8 ) $-<^KLJ: ^ t UztK mtCtm-f^X 

[0103] (itl5HJi| 1 9 ) fi«J!g^8i|:niJi*i. S»t@ 
BOOjum. J8Jift5 0mm<7);K'Jx;?.f-;L'a9IC$-9 
0S«%i:. iaN{g6 0/im. «»t:^5 Ommt'SSttC 
iO«fll^*^9 0'Cffit>.-KUx>tT/Ua*tB' SrlOfi 

*%tTm«$n, ^rnjio. oikg/cm^ t-coa 

^5-4 800c c/cm^ ■ m i n . fc LTtWIiH 
Jfefl^l i:i&<|5|l:twLT3fi^ffl®l* (4 9) $-f^KL 

[0104] ( it®M2 0 ) (Rs5«^a^®*<, mmk 

1 2 0/im. IKtiS:^] 5mm<73.-KiJx;?.-f/Hi«{C5-9 



OfiS%t. «3«jf6 0^(m, «lt6:^5 0mmT-iKitC 
J:0IR<L'ii*^9O'Cfflcv»,1t'jx;^TyUttft8B' S: 1 OS 
«%t T-flHS?n4W^Ji|IS6« 1 1 ife< |5l etc Lt jg 
(50) S-^SL J: d t L/^*\ «SttC*^< 

[0105] {vmm2 1 ) (ftsg^8i?fiji*5, mm 

1 2 0xim. litt;R2 0 0mm(O:KUx:^r;H«ttC5: 
90fiM%t, 8»tg60;um, *»«t^ 5 0 mm-C'jatt 
C i 0 15i:fl:.ii*> 9 0*C(Rl -i.lt 'J Xj^^T/PUtt B ' 1 0 
*l%i:Tffi^$fl. 25150. 0 1kg/cm2 T'CO 
a^MS- 3700cc/cm2 min.i: LtzVMM 

mm\ t^<iii:(cLTie^fliJif* (5 1 ) irf^L 
[0106] ( \mm 2 2 ) 

1 2 0/um, ittlS^gS OmmCO;KUx;:^f;Ui«JtC$-5 
0M%t, 8«SS6 0x/m, mVi¥,5 0mmX'im.C 
X *)Wi<t^,i)^9 0'C(Sl^.i<'Jx;x.T;Utt8SB ' ^ 5 OS 
*%fcT-fllfi!c$iX, SSIJEO. 0 1kg/cm2 TOa 
^?:3 2 00cc/cm2 min. tttiUiJ^lim 

tz. 

[0107] (imn23 ) mm^mtBmi}^, 

12 0/im, ii«tft5 0mmC?34t'JX>tT-;HtltCOl 

oomM.%<7)/^x'm&^tii,\:miimmmi b±<mt 
itixj&^mm (53) n\pmixo t irz/)^, m 

[0108] {imm 2 4 ) m!i[^immi)\ tmi^ 

1 2 0;Mm, 0 mm<7)--KiJxXT/H»tC ?: 9 

o»fli;S*<9ox:ffiv^dfjx>^T/uaitB' s-ioaa 

%tT'«!l«$n^l.:l?|-U^lMS(5ll ti&<[^t{CLTi6^ 
(54) i:im LXot Ltzip, imBi}<mt¥ 

[0109] {imm25 ) mspr-»tsmi)<. Mm^ 

1 20xim, m&^5 0mmO;t^UxXr/l'|WttC$'9 
0M%fc. 8aiS3 0 0//m. i«S«l:^5 0mm-Cllttl 
CJ:')«C^^*»'9 0r«v^-ifJx;cf/patttB' 1 0 
mM:%tX-mfS.^tl. S^O. Clkg/cm2 T<0 
aS\l?-4 500cc/cmi - min.t Lfz\:Mii 
^fi^lk^<[^t(lLTJg#aii(* (54 ) ^-f«?L 
tz. 

[01101 (itmrn 2 6 ) (ss?g^«^]iA\ s^s 

1 2 0;um, a!ttft5 0mm<7),-Jf 'Jx;^T;U»ttC$-9 
oafi%i:. itt«|g6 0/.im. af«l:gl 5mmT-it»iC 
J:0«'ftl#>'9 0X:(So,-KUx^r;l-«tlB' $r 1 OS 
fi%i:T-«fiE$iil>ia5'Millttfi?'Jl t^K^tlzLxm 
i^a/if* (56) 5r<^»LJ; o t lfzi}\ mUB ' i}<m 

<xypmfBt^j:i>-r. amx-^tcii^^tz. 
[0111] amm 2 7 ) (sss^a:^]!*^, 

1 20*im. tt«t^5 0mm<;);K'JX>^-r/HiMEC5-9 



(26) 



] 1 - 6 1 6 1 6 



OmS.%b. aS«fS6 0Mm. l»t^2 0 0mmT'iffl« 
C i OWi^LiiiA^Q 0-C<Ru,-if ijxxr/HittB' 5- 1 0 
mK%kX'm^^iX. ^^0. 01kg./cm2 T-o 
ji^Sr4 3 00 c c/cm2 • m \ n . t Ifzl^Mii 

10 1121 {itnm2 8 ) 

An O'CT, ^50. 0 1 kg/cm2 T'^oa^*?- 
2300cc/cm2 min.t L/cUi'MilliftW 1 
t^<Plt(:LTi6#«ia(* (58) S-^ilUj, 



[01)3] (H:i!«wj2 9 ) (&msiT-m^mirm&ti> 

-it ij X ;^ -r /L-^Sfi C t ij X ;t r /Hitt B <r>mt.4},com 
An Q-CT. 2^0. 0 1 k g/cm2 t'Oil^J: 
3800c c/cm' min. i: UcmJillttW 1 
t^<l5ll:(cLTjg§ai(* (59) ^f^LTt, 

^1 . *2. *32SiV^4{CiS-t. 
(0 1 15] 
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